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Proceedings of His Honour the Lieutenant-Governor of the Punjab, in the 
Department of Revenue and Agriculture (Agriculture), No, 194, 
dated the 18th November 1916. 


READ— 


Letter No. 491—50-1, dated 12th October 1916, from the Senior Secretary to the 
Financial Commissioners, Punjab, forwarding, with a note by the Financial Com- 
missioner, the Annual Report on the Operations of the Department of Agriculture 
in the Punjab for the year ending 30th June 1916. 


Rewarks.—A third Assistant Director of Agriculture was added to the 
superior staff of the Department during the year, and the appointment of an 
iintomologist, for five years in the first instance, has been sanctioned by the 
Secretary of State, though the post is not to be filled until financial conditions 
improve. Meanwhile the Department is unquestionably short-handed, both in 
the superior and the subordinate staff. Mr. Southern’s absence as a prisoner in 
the hands of the Turks is, His Honour hopes, only temporary, but.the valuable 
practical results that the Department can already point to, have given a 
marked stimulus to the popular interest in scientific agriculture, and to meet 
the steadily increasing demands for research and demonstration work, a large 
expansion of the staff in the near future must be anticipated. Various pro- 
posals for increasing the efficiency of the Department are now under the 
consideration of Government, and the Lieutenant-Governor has already done 
what is possible under existing financial conditions to provide the necessary 
funds. 


2. The year was one of satisfactory progress for the Agricultural Col- 
lege, which may now be considered to be well started on the road to success, and 
the curriculum has been wisely revised in accordance with experience of the past 
and to meet the needs of the future. The number of new admissions—40—was 
nearly double that of the previous year, though 16 students subsequently resigned 
and 2 had to be dismissed. Of the remaining 22 all but 2 passed the first 
year examination, while the whole of the second year class of 19 students was 
successful in the leaving certificate examination. The class of students admitted 
is said to have been superior to that of former years and earned the commenda- 
tion of the outside examiner. The short vernacular course continues toa 
prove successful, and 31 students were admitted as against 16 in the previous 
year: if the right type of men continue to be selected, viz., men who come 
to the class with some practical knowledge of agriculture and return to their 
lands with the intention of putting into practice something at least of what they 
have learned at Lyallpur, they should prove very valuable as practical propa- 
gandists: the course is well supported by District Boards which now offer 32 
scholarships for it besides 8 scholarships for the regular English course. It 
eannot be expected nor would it be desirable that all diplomates of the 
College should be provided for within the Department, and, as the Financial 
Commissioner observes, it is on the creation of a demand for experts by the 
landowners of the Province that the improvement of agriculture will largely 
depend. It is therefore encouraging to find that three graduates of the College 
have this year been employed by private landowners (Europearts) as managers 
of their estates, and it is hoped that the example which has been set will be 
followed by Indian landed proprietors, . 


3. Experiments in the reclamation of saline lands by steam ploughing, 
mole drains and plentiful washing with canal water have been in progress at 
Narwala for the last two years. Mr. Barnes has now established that such 
lands can be reclaimed at a cost of slightly over Rs. 18 an acre apart from 
the cost of water and of ditching operations, and°a committee which met 
recently at Simla arrived at the conclusion that reclamation on a large scalo 
could be effected at an outside cost of Rs. 50 per acre inclusive of all charges, 
With ordinary cultivation of the land reclaimed at Narwala Mr. Barnes succeeded, 


; 


2 


in obtaining a yield of wheat averaging over 22 maunds to the acre, though 
the land was originally the worst on the farm. The Lieutenant-Governor, 
with the Hon’ble Mr. Hill, had the opportunity of seeing personally the results 
of this experiment in April last, and he was much impressed not only 
by its success but by the eagerness of the adjoining zamindars that it should 
be extended to their saline lands. ‘The success of the methods employed has 
been amply demonstrated, and a project is now being worked out for the 
reclamation on similiar lines of Government lands in the Lower Bari Doahb 
colony, where it is hoped that very large areas of kallarathi land, worth 
only Rs. 50° per acre and at present unfit for distribution to colonists, can 
be converted into first class land worth up to Rs. 300 per acre. In other 
directions also valuable work is being done by the Agricultural Chemist : the 
investigation of problems connected with the rise of the spring level in the 
Lower Chenab colony promises to have important results, while experiments 
with sugar-beet seed have demonstrated the possibility of raising beet with a 
high percentage of sucrose in Kashmir and even at Lyallpur, and point to the 
establishment of a beet sugar industry as a possible development. The Lieut- 
enant-Governor is inclined to agree with the Director that there is no reason to 
think that other crops will oust sugarcane in the North Punjab, and even if 
the conditions are not suitable for the production of refined sugar—a conclusion 
which he still hesitates to accept,—the manufacture of gur is not likely to be 
less profitable in the future than in the past. 


4. The work of Mr. Milne, the Economic Botanist, in separating and 
selecting different types of wheat and cotton continues on the lines which have 
been so successful in the past: in addition the isolation of types of barley and 
gram has been commenced. Barley in particular merits careful attention, as 
there is reascn to anticipate a considerable demand for this grain for export for 
malting purposes. ‘The varietal tests conducted by the Professor of Agriculture 
at Lyallpur and by the Deputy Director at Gurdaspur have served chiefty to 
confirm previous conclusions as to the most suitable varieties of wheat and 
cotton, conclusions which are endorsed by the ever-growing popularity of 4-F 
American cotton and of Punjab 11 and Pusa 12 wheat. The progress made with 
this acclimatised cotton is indeed astonishing, and in the present year it is esti- 
mated. that an area of 50,000 acres has been sown with if as compared with 7,700 
acres in 1915. As this cotton sells at a premium of from Rs. 2-8-0 to Rs. 4 per 
maund over country cotton, the additional profits reaped by cultivators are very 
considerable.. Similarly, the area of wheat grown from the Department’s select- 
ed seed rose from about 8,500 acres to nearly 30,000 acres. The propagation of 
these varieties of wheat and cotton—the superiority of which is now generajly 
yecognised-— all over the Province is only limited by the difficulties in providing 
pure seed in sufficient quantities to meet the demand and expert establishment 
to advise the cultivators, and Government will be glad to provide all reasonable 
assistance to the Department in furtheranee of those objects. The sphere of 
the Department’s activities in this educative work is gradually widening, 
and two new districts, Rohtak and Amritsar, are now being worked. The 
need for enlarging the staff to cope with this increase of work is fully 
recognised by Government, and seven extra mugaddams were sanctioned during 
the year for district demonstration, while an addition of four to the cadre 
of Agricultural Assistants has also recently been agreed to. The hydraulic ex- 
periments instituted by the Professor of Agriculture on the lines suggested by 
the Imperial Botanist are as yet only in their infancy, but the results already 
attained are sufficient to show how valuable the investigation may prove in 
demonstrating that the finest yields of wheat can be seeured by careful cultivation 
with the minimum of irrigation. The trial of Scotch potatoesin the Simla 
Hills has proved an unqualified success, and affords one more proof of the direst 
material benefits conferred on cultivators by the efforts of the Department. 


5, The attention of the Agricultural Engineer has again been devoted. 
ehiefly to well-boring operations, and both the amount of work accomplished 
and the percentage of success obtained mark an improvement on the previous. 
year. ‘lhree tube-well installations worked by mechanical power have been 
gompleted and a large number of estimates for similar installations have 


8 


been prepared for private individuals. Mr. Brownlie is also doing useful work 
in designing improved agricultural implements of a simple and inexpensive 
type to take the place of the primitive tools in ordinary use. 


6. The work of the Departmmt in spreading through the Provinge 
a knowledge of the results obtained by the investigations of its experts, 
in demonstrating the value of improved methods and instruments of agri- 
culture and popularizing the use of selected seed is rightly regarded by the 
Director as of paramount importance. In this work valuable assistance can 
be rendered by the district agricultural associations of which two more were 
formed during the year in Shahpur and Hissar. Of even more values are 
the demonstration farms started by the Sialkot and Amritsar District Boards 
from which the Director anticipates most satisfactory results. A similar 
farm is contemplated by the Gujrat District Board, and the example is one 
which His Honour hopes will be followed by many other boards. Referenca has 
already been made to the success which has been obtained with selected wheat 
and cotton seed: equally encouraging is the very considerable increase in the 
sales of improved instruments in a year when prices were high. In this 
‘eonnection His Honour is pleased to note the use which is being made of co: 
operative banks as sub-agents of the firm which supplies Meston ploughs and 
the assistance which is being given by them in the distribution of selected seed. 


7. His Honour learns with satisfaction of the cordial co-operation 
of the Irrigation Department in the reh reclamation experiments to which 
reference has been made above, in the distribution of selected seed in the 
Lower Bari Doab colony and in the very interesting and important water- 
saving experiments that are being conducted in Lyallpur, Montgomery and 
Sargodha. Orders have been issued for the reservation of at least two posts 
of Canal Zilladar every year for graduates of the Agricultural College. 


8. In spite of the war and of the restrictions which it has been neces- 
sary to place upon new expenditure, the year has been one of real progress 
upon which His Honour desires to congratulate all the officers of the Depart- 
ment. It is now in close touch with the leading agriculturists of the Canal 
colonies and of the central districts, and finds much scope for its activities in the 
development of the large areas allotted recently on the Lower Bari Doab Canal 
for agricultural objects, dairy farming, cattle-breeding, &c. Its further ex- 
pansion in all districts of the Province is onlv a question of time, and should be 
steadily promoted through the agency of the Department assisted by local agri- 
cultural societies and District Boards. The acknowledgments of Government 
are due to Mr. Townsend for the steady progress achieved and for the tact and 
zeal with which he has supervised the Department during the year. The 
Lieutenant-Governor also desires to put on record his appreciation of the valu- 
able work—both scientific and practical—done by Messrs. Barnes, Roberts and 
Milne in their respective branches. 


OrpER.—Ordered that a copy of these remarks be forwarded to the 
Senior Secretary to the Financial Commissioners, Punjab, for the information 
of the Financial Commissioners, that they be published in the Punjab Gazette 
and submitted with copies of the report to the Government of India in the 
Department of Revenue and Agriculture. 


By order of His Honour the Lieutenant-Governor of the Punjab, 


H..D, CRAIK, 


Revenue Secretary to Government, Punjab. 
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No. 491—50-1. 


FINANCIAL COMMISSIONERS’ OFFICE : 


Dated Lahore, 12th October 1916. 
From 


MILES IRVING, Esqurrs, I.CS8., 
Senior Secretary to the Financial Commissioners, 
Punjab, 
“To 


Tue Hon’siz Mr. H. D. ORATIK, I.C.8., 


Revenue Secretary to Government, Punjab. 


The Hon’ble Mr. H. J. Maynard, C.S.I., I.0.8. 
SIR, 


I am directed tosubmit the Annual Report of the Te eet of Agri- 
‘culture with a note by the Financial Commissioner and to express regret that: 

owing to its receipt in this office somewhat after the proper time it has not 
been “possible to let Government have it by the due date. 


2. With reference to your letter No. 14 (Rev.), dated 20th January 
1916, the Director of Agriculture regrets that the press at Roorkee have found 
it impossible, presumably owing to press of war work, to complete in sufficient 
time for incorporation in his Annual Report the wap referred to. He will take 
steps to see the map is included in next year’s report. 


I have the honour to be, 
SIR, 
Your most obedient servant, 
MILES IRVING, 
Sentor Secretary to the Financial Commissioners, Punjab. 


988 FC-—~—800—19-10-16~8GPP Latore. 
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NOTE. 


Tue tide in the affairs of the Agricullural College noticed in last year’s 
report continues to flow favourably. There were 
as there stated no students at all in 1913 and the 
case of the College looked very black. In 1914 a class of 23 was: opened of 
whom 19 persevered to form the second year class of 1915 and passed the Leav- 
ing Certificate Examination, and 40 fresh men have entered. The commenda- — 
tory remarks made by the outside examiner, Mr. Evans, on the work of the 
College students were a well deserved. gratification to Mr. Barnes and the staff 
of the College. 


2. Notonly must the ultimate future of the College depend on the 
demand for the services of its graduates made outside the Government services, 
but it is on the creation of a demand for experts by the land-owners of the pro- 
vince that the improvement of agriculture in the Punjab largely turns. It is 
therefore satisfactory to see that three land-owners have been supplied with 
agents from the College It would be well if the example of these land-owners 
who are all Europeans were followed by Indian landlords, and the Financial 
. Commissioner is arranging to set an examplein the cas» of estates under the 

Court of Wards. The matter is one which should be brought to the notice of 
the district agricultural associations some of which include owners of substan- 
tial estates. It is equally important that those who are to be the owners of 
estates should receive education in their management. The Financial Commis- 
‘sioner believes that absence of proper living accommodation has deterred 
students of the Aitchison College from proceeding to a course of instruction at 
Lyallpur, and is making proposals to remedy this defect. 


The Agricultural College. 


3. Mr. Barnes’ experiments in ”eh reclamation at Narwala have reached 
the point where they can be translated into 
- practice. A committee which met at Ellerslie in 
September to consider his report was of opinion that his methods could be pro- 
fitably applied to the reclamation of a large area on the Lower Bari Doab with 
the prospect that land now worth'Rs. 50 per acre could with an additional 
expenditure of certainly not more than Rs. 50 be turned into first class land 
worth as much as Rs, 300. Mr. Barnes has now been asked to draw up, with the 
assistance of an officer of the Irrigation Branch, a working project for reclama- 
tion on the Lower Bari Doab. The total area of bad and inferior land there is 
over 300,000 acres, of which a substantial fraction is affected by the excess of 
saline matter. 


Chemical Research. 


The investigation into problems connected with the rise of the spring 
level in the Lower Chenab Canal Colony seems likely to lead to conclusions of 
far reaching significance : but is still incomplete. 


4. The work of scientific research in the Departments of Botany and. 
Entomology has produced some interesting and 
important results. Among these is the unsuit- 
ability of sandy soils for the growth of American cottons, not merely because 
the crop is poor but because the lint grown on such land if mixed with the pro- 
duce of better lands impairs the regularity of length and strength of the fibres 
of the whole consignment. The report on the value of American cottons made 
by Messrs. Tata & Company shows that cotton can be grown in the Punjab 
worth as much as Rs. 500 per candy of 784 pounds. It is worth note that 
American cottons remained free from boll-worm while country cottons suffered 
considerably. ‘The date palms of the South-Western Punjab and the Scotch 
potatoes of the Simla hills are additions to the wealth of the country which 
promise well. Progress has been made in sericulture, and the Financial Com- 
missioner was greatly interested in what he saw at the Salvation Army School 
at Simla. A very large number of mulberry trees have been planted, arrange- 
ments have been made for rearing in the school on a considerable scale, 
and all operations except dyeing are conducted ,there. This industry which 
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he understands brought to the Kashmir State last season a revenue of 
20 lakhs is well worth support by the Chiefs of the Simla Hill States. Some 
of the Chiefs likely to be interested might be invited to visit the school. The 
report of the Assistant Professor of Entomology shows the importance of the 

expert examination of consignments of seed, to ascertain that it is not affected 
by pebrine. 
5. In spite of the high prices of tools and plant and the difficulty of 
fry ETE, | aE obtaining supplies from Europe, good results have 
SOA An gree mee been exhibited by Mr. Brownlie both in the 
number of well borings and in the percentage of success, and the Financial 
Commissioner is interested to note that two tube well installations to irrigate 
over 800 acres each have been completed for private owners. The Financial 
Commissioner has recommended proposals for increasing the workshop for 
experimental and repair purposes and procuring deep boring plant. Measures 
such as these for adding directly to the wealth of the country are not such as 

it is wisdom to postpone for considerations of financial stringency. 


6. As the result of 3 years’ experiments it has been possible to arrive 
at the important conclusion that in Punjab 
No. 11 we have the best type of wheat that we 
can offer to the cultivators to grow. In cottons the tests are still inconclusive, 
but the choice seems to lie between two varieties of American cotton. Mr. 
Conville, an expert in cotton, is very well satisfied with 4 F The water 
saving experiments are interesting and important; they are being conducted 
in consultation with the Irrigation Branch. Not only in this case, in which 
the Canal authorities have a direct interest of their own, but also in many 
others, such as the reclamation of salt lands and the orders that a minimum of 
two appointments to the post of Zilladar are to be given annually to diplo- 
mates of the Agricultural College, the Financial Commissioner desires to 
acknowledge the cordial co-operation of the Canal authorities. in addition to 
experimental and demonstration farms maintained by Government, demonstra- 
tion farms are kept up by the district boards of Sialkot and Amritsar and by 
the estates of Mamdot and Guru Har Sahai under the Court of Wards To 
give their full value to these farms there must, as noted by the Officiating 
Deputy Director at Gurdaspur, be provided suitable accommodation for visitors. 
It has been suggested to the Commissioner of Lahore that the district boards 
of adjoining districts should send deputations to see the Sialkot and Amritsar 
farms. These examples are well worthy of imitation by such boards and 
estates as can afford it: but additions to the number of demonstration farms 
are dependent upon additions to the cadre of Agricultural Assistants for whom 
such of the district boards as have any surplus means may very reasonably 
be expected to pay as soon as the College can train a sufficient number of the 
men. The unsatisfactory management of all municipal sewage farms except 
that at Amritsar has been recently brought to notice by the Sanitary Engineer, 
and the question whether these farms can in any cases be combined with 
demonstration farms is under consideration. 7 


7. The sale of instruments has in spite of difficulties due to the war 
shown a considerable increase, and the Financial 
Commissioner attaches great importance to the 
attempts to introduce more simple instruments which though not so efficient 
as foreign made implements are cheaper and easier to repair and are improve- 
ments on the local makes. A great deal of pains and ingenuity are being 
bestowed upon these at Lyallpur. Akin to these are the imitations of 
meston ploughs turned out by village blacksmiths in the Central Punjab. It 
is understood that these imitations involve the violation of no patents. 
Fer the mass of agriculturists for many years cheapness and simplicity 
are merely particular phases of efficiency. The progress made in the 
introduction of American cotton is most satisfactory. Over 7,0v0 maunds 
of type 4 F. were sold by auction in the Chenab and Jhelum colonies at 
& premium over the price for country cotton varying from Rs, 2-8-0 to 
Rs. 4-0-0 and 50,000,acres were placed under this cotton as compared with 
7,700 last year. It is understood that something like three lakhs of rupees 


Agricultural research and experiment. 


District work. 
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were added in a single season to the incomes of cultivators in the Lower Chenab 
Canal Colony alone by this substitution. 4 F cotton was one of the selections 
made by Mr. Milne, the Economic Botanist, and the popularisation of this 
variety by the Agricultural Department on his recommendation is a most 
gratifying indication of the results to be secured by cordial co-operation between 
the Botanist and Agriculturist. There is no reason why this progress should 
-stop until American replaces country cotton wherever the soil and other condi- 
tions are suitable and this opens endless scope for the activities of the depart- 
ment. It is not enough to sell good seed to whoever will buy: if the careless- 
ness or cupidity of growers or buyers causes seed to be mixed the labour is but 
lost, and the maintenance of the quality of the Punjab cotton crop will always 
demand unremitting care on the part of an ample staff of trained supervisors. 


8. The Agricultural Department is not a commercial department in 
financial parlance; it gets no book credit for the additional land revenue 
which its operations earn; and it is therefore the more important to remember 
in considering the proposals that will be submitted during the coming years for 
increase of expenditure on it, that such expenditure is immediately or ulti- 
mately as productive as any in the budget of the Government of India. 


9. What has been said of cotton applies also to wheat. As against 
8,500 acres of selected wheats last year we have 30,000, chiefly under Punjab 
11, which, as also Pusa 12, yields abouta maund an acre more than the 
-country wheat it replaces. If the share of Government in the gross produce 
be taken at one-twelfth, every acre means between 4 and 5 annas to Govern- 
ment at the next revision of assessment 


10. The Financial Commissioner is glad to see that the Co-operative 
‘Credit Societies are helping in the distribution and stocking of seed, and that 
they are becoming agents for the sale of improved implements. 


11. The needs of the Pusa Institute are, it is understood, likely to 
_- deprive the province within a short period of the valued services of Mr. Barnes, 
the Principal of the College and the Agriculturist Chemist. Since reseatch 
-and instruction are combined in his work, this loss will affect both the interests 
of agricultural education and those of agricultural investigation. It is of 
grave moment to the welfare of the province, if it must lose Mr. Barnes, that 
he should be replaced by a successor fitted to continue in a worthy manner 
both sides of his work. Though Mr. Barnes, if translated elsewhere, will, it is 
hoped, be able to follow up certain special investigations in the Punjab, his 
chemical ‘work, both education and research, cannot be handed over to an 
Assistant Professor without very serious loss to both, such as no purely edu- 
cational institution would suffer by being deprived of an instructor. 


12, Mr. Townsend’s story of the converted opponent at Jullundur who 
has now taken to improved "ploughs and selected seed is very inspiriting. The 
Agricultural Department has already won, and, still more, has yet before it, 
triumphs of a kind which do not fall to the ordinary administrator: the 
triumphs of persuasion and conviction. In conclusion the Financial Com- 
missioner congratulates the department and Mr. Townsend on a year of 
excellent progress under somewhat adverse conditions due to the war. Mr. 
Townsend has supervised the department with zeal and discretion and has sub- 
mitted an interesting report. In Mr. Southern, reported missing in Mesopo- 
tamia, the department has lost a valuable officer, but hopes for his return on 
release from captivity. 


H, J. MAYNARD, 
Financial Commissioner, Punjab. 
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ANNUAL REPORT 


OF THE - 


DEPARTMENT OF AGRICULTURE, PUNJAB, 
FOR THE YEAR ENDING 30TH JUNE 1916. 


1. There are but few matters to report as to the staff during the 
year. I held the post of Director of Agriculture 
throughout the year. Mr. Southern, Deputy 

Director of Agriculture, who had gone to the Indian Army Reserve of Offi- 

cers, has unfortunately been reported “missing” in Mesopotamia. It is 

hoped that we will soon hear good news of him. Mr. Roberts, Professor of 

Agriculture, has gone on seven months’ leave, during three of which he is being 

deputed to study cotton in America; the increasing importance of American 

cotton in this province renders it advisable that one of our officers should have a 

first hand knowledge of the crop as grown in its own country. <A third Assis- 

tant Director was appointed last spring ; the post was filled by M. Muhammad 

Abdullah, who has long been doing good work as Manager of the Lyallpur 

Farm. He will remain posted to Lyallpur, under the Professor of Agriculture ; 

the expanding district work there will give him much occupation. The Secre- 

tary of State has sanctioned, for five years in the first place, the appointment, 
of an Entomologist to this province; he will not, however, take any steps to 
actually fill the appointment till financiai conditions materially improve. 


2. Full details are given in Appendix I, which is the Principal’s report. 

The Agricultural College The demand for admission both to the English 

, and Vernacular classes—both of which were, on 

opening, completely full--was very satisfactory, and showed that the College is 
at last beginning to be appreciated at its proper worth. 


Staff, 


There was no third year’s class in the year under report, as there was no 
first year class in 1913. Many district boards are now giving scholarships for 
both the ordinary and vernacular classes, particularly the latter. I am glad to 
note that a demand is springing up among private land owners for diplomates 
of the College as managers of their estates. Thrée applications were received 
during the year for men suitable for these posts, and all were complied with. 
I must, however, admit that all these applications were from Europeans. It is 
to be hoped that the large Indian land owners of the province, including the 
capitalist owners of large areas in the colonies, will soon realize that diplomates 
of the College are more likely to make good managers of their estates than are 
the present munshis—not infrequently dismissed patwaris or kanungos—whom 
they now employ. 


The Chief Engineer, Irrigation, has—see paragraph 3 of last year’s 
report—now officially issued orders that a minimum of two appointments to 
Zilladarships a year are to be given to diplomates of the College. 


Kartar Singh, the Research student mentioned in the Principal’s report, 
has recently been given a post by me in the department. He wilt be in charge 
of the dairy attached to the farm at Lyallpur—a post to which he should be 
well fitted, as the subject for which he was given his research scholarship was 
dairying, which he studied in many parts of India. He appears to have made 
good use of his time. Posts have also been recently given to three successful 
students who passed the Leaving Certificate Examination (two years’ course), 
but did not go on to the second part of the course. 
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The external examiner who came to the College last spring to examine 
the second year class in agriculture was Mr. Evans, Deputy Director of Agri- 
culture in the Central Provinces ; he told me that ‘“ he was quite favourably 
impressed with the men he examined in agriculture.” 


A proposal to affiliate the College to the Punjab University is now under 
consideration. 


8. Full details are found in Appendix It. Far the most interesting of 
the various investigations pursued by Mr. Barnes 

° during the year was the reh reclamation e<peri- 
ment: at Narwala, which is now approaching a successful conclusion. 
Mr. Barnes has shown in his separate printed note, which gives the financial re- 
sults of those operations in detail, that for a sum of about Rs. 18 per acre, plus 
a charge as yet undecided for additional water, it should be possible to reclaim . 
ordinary kallar land in the province. The charge indeed may eventually be a 
little less if it be found unnecessary to drain the land to be treated, and the only 
operations required are deep cultivation and washing. The note in question, 
the inclusion of which would add unduly to the length of this report, is already 
with Government, and should be studied in order to thoroughly appreciate this 
most interesting experiment. The only uncertain point in it is how long the 
land reclaimed will remain in that condition. As to this experience alone can 
decide : Mr. Barnes, however, thinks that it will remain in its reclaimed condi- 
tion for a considerable number of years if properly cultivated. 


Mr. Barnes takes, it will be seen, a gloomy view of the prospects of sugar- 
cane improvements, at any rate in the Punjab proper. It may be, as he says, 
that sugarcane will eventually give way to other crops. Personally, however, I 
think this improbable. The Punjab canes may—indeed do— give less profit than 
those of Southern India. But even so, so profitable is the crop, the zamindar 
finds its cultivation pays him better than would other crops. 


4. Full details as to the botanical work done will be found in Appen- 
dix III. As the area at the disposal of Mr. Milne, 
the Botanist, at Lyallpur, did not appear to be 

sufficient for his needs, I have arranged to give him another square of 25 acres 
out of the additional area that has been surrendered by the municipality to the 
farm. JI kave also removed the restriction on him that formerly existed, of 
not being allowed to grow any one variety of a crop on a larger area than half 
an acre—the Professor of Agriculture or Deputy Directors of Agriculture 
being asked to undertake any tests on a larger scale that were necessary. Such 
restriction I found had been imposed on no other botanist in India. Mr. Milne 
is now at liberty to grow any crops he likes up to any area he likes, in the land 
at his disposal. Tests, on a larger scale than the land he has permits, have of 
course still to be made by the agricultural officers, with whom rests the decision 
as to what varieties should be definitely given to zamindars for trial. 


The date palms the department has been growing in the south-west of the 
province continue to show very successful results: the contrast between the 
dates they produce and the country fruit being most marked, both in appear- 
ance and price. The District Board at Muzaffargarh is meditating putting a 
considerably larger area under these dates. There is a large outside demand 
for suckers, which we cannot satisfy. 


5 See Appendix IV. The cotton-bollworm attack, though not very 
Patio: bad, was rather worse than usual on account of 
ntomology. : ; 

the drought, especially near Sargodha. Country 

cottons were more affected than American. The usual measures to breed the 

bollworm parasite were taken. This year I am entrusting the distribution of 

these parasite boxes to the agricultural staff in some districts. Hitherto it has 
been done, but not satisfactorily, by the revenue staff. 


6. Figures are given in Appendix IV. The amount of seed distributed 

yea ile Es was much as last year—400 ounces through Sheikh 
Ghulam Sadiq of Amritsar, and 175 ounces direct 

to cultivators. I have little to add to what I said on the subject last year. 


The seed. we got from France was not so good as usual, so the results were below 
average. : 


Chemical research. 


Botany. 
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The work in schools mentioned in paragraph 7 of the last year’s report 
continues, and, despite Mr. Lefroy’s condemnation, I think it is a not an 
unhopeful line of work. In this connection J may note that last year opposi- 
tion to sericulture was raised by every school in the Kharar and Rupar Tahsils 
of Ambala in which we tried it. So great was the opposition I asked the 
Deputy Commissioner to specially enquire into the reason. The ‘fons et origo 
mali” was found to be an Assistant Inspector of Schools, who disliked seri- 
culture, and made all the schools under him object to it. He was transferred : 
and the schools in question are now quite keer. on their silk-worms. 


The Salvation Army Silk School at Simla was open for only a short time 
at the close of the year under report. It gets a grant from Government, in 
return for which I can nominate a certain number of students to free tuition at 
it. I had no difficulty in finding students wishing to take these nominations. 
So far the school seems to be making a satisfactory start, but I think the Salva- 
tion Army would bi well advised to try to interest the rulers of the Hill States 
around Simla in it. More detailed mention of the school will come in next 
year’s report. 


Mr. Lefroy who is investigating the silk industry in India for the Gov-. 
ernment of India told me he has written a special section in his report on the 
Punjab, which contains certain recommendations. I am awaiting the report in 
question to see if we can take action on these recommendations. 


7. During the year Mr. Cousins delivered 18 lectures with demonstra- 
tions to different parties who visited his apiary 
at Sanawar on various occasions. Lectures were 
also given to classes of school children: these resulted in the institution of an 
educational apiary in the girls’ school in the Lawrence Military Asylum. 
Neighbouring villages were also visited and advice and instruction given. 


Apieulture. 


The bees introduced into Najibabad last year are doing well. 


The apiary was freely used for experiments, mainly to test the suit- 
ability or otherwise of English, Indian and Ceylon made comb foundation, and 
useful results have been obtained. Owing to the absence of winter rains and 
the abnormally dry spring, remarkably few swarms took place, and increase of 
stock, either by natural or artificial swarming, was almost impossible. 


Letters from all over India were received and about 180 letters regarding 
apiculture were answered. Correspondence will be lighter when the ‘“ Guide to 
Bee Keeping” by Mr. Cousins—which is now in the press—is published. 


-The apiary was visited by me. It was also visited by Mr. R. R. Awati, 
B.A, F.E.S., Entomologist to the Indian Research Fund Association, accom- 
panied by Dr. V. T. Korke, Assistant Director, Central Research Institute, 
Kasauli, Mr. Dance, a member of the Hants Bee Keepers’ Association, and 
Oaptain and Mrs. Sheard of the Salvation Army ; all approved of the apicul- 
tural methods adopted there. 


There are now 36 members of the Simla Bee Keepers’ Association : 
several of the Hill Chiefs have joined the Association. Mr. Cousins is now 
making a tour through some of the Hill States to preach bis apicultural methods. 


, His appointment has been extended for two years, and it is hoped by the 
end of this period—if the intervening seasons are propitious—that apiculture 
on modern lines will be more or less an established industry in the hill districts, 


8. Full details of the work done by Mr. Brownlie, the Agricultural 
Engineer, will be found in Appendix V. It will 
be seen that, with a staff of the same size, he has 
succeeded in raising the number of well borings completed in the year to 346 
from 237 in the previous year, and the percentage of success obtained from 
593 to nearly 69. The use of strainers at the end of the plain pipes, which 
Mr. Brownlie mentions, should considerably increase the proportion of success- 
ful boring. But daily increasing difficulty is being experienced in getting 
the materials required by Mr. Brownlie from England: which are also daily 
increasing in price. I have recently taken steps to keep the well borers more 


Agricultura] Engineering. 
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in tcuch with Assistent Directcrs ard Agriculture] Assisten’s. Tbe three tvke 
well installaticns worked by wechanical power which were ccu-pleted during 
the year by Mr. Prownlie are all successful, and, judging frcm the number of 
applications for estimates for similar installatiors we have received, will be 
widely imitated. Much more work could be undertaken with a larger staff. 
That we will probably soon obtain: but it must be remembered that 
Mr. Brownlie has to supervise all the work in progress, and, as he cannot 
supervise an unlimited amount, we must not undertake too much. 


I have recently submitted proposals to considerably increase the work- 
shop facilities at his disposal, and have asked for funds next year for the 
purchase of the deep boring plants he asks for. Without them it is impossible 
to tap the artesian supplies, which, Mr. Brownlie is confident, exist in parts 
of the province. 


9. Wheat.—In this and the two following paragraphs I briefly sum- 
marise the results gained at our two principal ex- 
perimental farms, Lyallpur and Gurdaspur, 
Hansi farm is not yet sufficiently out of tne initial stage, nor is the land there as 
yet sufficiently even in quality, to warrant as much weight being attached to 
the results obtained there as to those at the other two farms. 


Agricultural research and experiment. 


Full particulars will be found in Appendices VI and VII, which describe 
in detail all the experiments carried out at each farm separately. It will be 
convenient however here to discuss separately the wheat and cotton work, as 
regards varietal tests, being the most important crops of the province, at both 
farms together. Paragraph 11 discusses briefly the other experiments in 
progress. 


As to wheat. The season was not on the whole unfavourable. The 
winter rains were, it is true, in considerable defect : but though the fodder was 
very short, and some barani crops very poor, the crop was free from rust or 
disease, save to some extent at Gurdaspur, and the grain well filled. At 
Lyallpur the wheats tested are all grown irrigated: at Gurdaspur nearly all 
are unirrigated. At the former place (Appendix VI) the varietal tests between 
Punjab types 11 and 17, our most successful wheats so far (we are pushing 
Punjab 11 in the colonies), and the well known Pusa 12 wheat are very 
interesting. It will be seen that the results of three years are collated: and 
Mr. Faulkner comes to the conclusion, in which he agrees with Mr. Roberts, 
that Punjab 11 is the best wheat we can offer to zamindars to grow at present. 
The words ‘‘ to zamindars to grow’”’ are important: as under our direct culti- 
vation Pusa 12 gave better comparative results than it did when grown by our 
tenants. The matter is of course of vital importance in this province, and is 
receiving the attention it deserves. 


At Gurdaspur (Appendix VIT) our barani wheats were very much 
better than those in the surrounding zamindars’ area, and this was remarked on 
by all visitors to the farm. With practically no winter rains as we had last 
year, the better cultivation our land got was: eminently successful in producing 
better crops. Pusa 4 and Pusa 12 wheats were tried against local wheats (see 
Statement 7 in that Appendix). It will be seen that the local wheats generally 
did best: but it was a hard year on the Pusa wheats which needed more 
moisture than they got, The experiments will continue. 


It will be seen that at both farms tests are being made with wheats 
handed over by the Economic Botanist. 


10. . Cotton.—No work in cotton is done at Gurdaspur: though a 
very small area is devoted there to environment tests of cottons for the Economic 
Botanist. 


At Lyallpur the most interesting experiments are those shown in State- 
ment 14 of Appendix VI, of various American and country cottons which have 
been handed over by the Economic Botanist to the agricultural section for 
testing on a field scale. Mr. Faulkner, the Professor of Agriculture, it will be 
seen, does not wish to comment on the results arrived at so far. Doubtless the 
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tests must be further continued. So far as they go they secm te s]cw tlat 
American cotton No. 266-F is but little inferior to 4-F, which alcre we are 
_ pushing outside, and that among country cottons the yield given by Gessy pium 

neglectum rosea No 87 is considerably in excess of that given by other 
varieties. 


Tk General.— Appendices VI and VII contain many other interesting 
experiments. Among the most: notable I may mention the water-saving experi- 
ments (Statements 16 A and B of Appendix V1) at Lyallpur, which are being con- 
ducted in consultation with the Irrigation Department It will be sometime 
before these give results : but nobody will deny that they are of the first import- 
ance to the province. Iam also having experiments made in water-saving at 
Montgomery, Sargodha and Gangapur (in the Chenab colony). The lines of the 
experiment have been laid down by Mr. Howard, Imperial Botanist, who knows 
the Chenab colony well, and has been very successful—vide his recent bulletin 
on the subject—in water-saving experiments in Baluchistan. And though of 
course Baluchistan differs much from the Punjab in climate, I am sure his 
experience there must have helped him considerably in laying down the lines of 
experiment for us in this province. Some selected Canes are now being given 
out in the neighbourhood of Gurdaspur for trial. Jam having a new series of 
experiments laid down both at Lyallpur and Gurdaspur to test more fully the 
action of bones, whether as bone meal.or superphosphate, as manure. 


12. It will not, perhaps, be out of place to mention here that proposals 
ede itt tGurdas. 20 Increase the areas at the disposal of the depart- 
xtensi0on oO @ Lyalipur and Gurdas- . 
pur farms, ment at Lyallpur or Gurdaspur have either 
recently been given effect to (this at Lyallpur) 
or have been submitted to Government (this at Gurdaspur). Experience has 
shown that so.much of the existing farm areas are given up to manurial or 
cu tural experiments in various crops, the majority of which must of necessity 
last for some years, that there is not sufficient room for the, to my mind even 
more important, varietal experiments between different kinds of wheat and 
cotton. At Gurdaspur in particular, which was started originally as a sugar- 
cane farm, with wheat as a “ side show,” if I may be excused the term, but 
where it has gradually ousted sugare_ne—in which crop it is hard to do much 
good at Gurdaspur, with its cold winter—the land available for varietal experi- 
ments in wheat was insufficient. But it is of the first importance to ascertain 
what barani wheats are best adapted to the Central Punjab, and this can only 
be ascertained by varietal experiments: which—in their turn—can only be 
made at Gurdaspur. In these additional areas only varietal tests of wheat and 
cotton, in, of course their usual rotations,. will be made: and more of the 
varieties of these crops which the Economic Botanist wishes tried on a field 
scale by the agriculturists will be tried by them, than has been possible in the 
past. 

13. Full details are given in Appendix VIII. The area that will be 
under direct cultivation has now all been broken 
up and levelled. That area which will go under 
tenants is also nearly all ready for them, but no tenants are procurable, owing 
to the distance of the farm from the nearest village, till houses are erected for 
them, and for that they must wait for the present. 


This is primarily a cotton farm, and 8. Darshan Singh has initiated 
many interesting experiments both in this and other crops. It would be unsafe 
however to draw as yet any inferences from the results of the experiments so 
far available. In any case they have not continued long enough: apart from 
that the year was an exceptional one owing to the failure of the monsvon, and 
the quality of the soil on the farm is very uneven. It will doubtless gradually 
become more uniform, owing tc good cultivation, but this will take time. 


Hansi farm. 


The problem of a good dest cotton is important here. American cotton 
should be sown in April; but in Hariana cotton generally follows wheat, and 
this crop is not off the ground in time for that cultivation, etc., of the land 
which is necessary if a good crop of American cotton is to be obtained. So we 
must look for a variety to be sown later, and it probably must be desi, It is 
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therefcre well that the Deputy Director has devoted considerable attention to 
the question of ascertaining which of the separate constituents of the local 
Blat!a vaziety is the best. It is the highest yielder in the neighbourhood ; but 
is itself a mixture of four different types. 


I have directed that some experiments under barani conditions also 
should be instituted. The land is available and the experiments may give us 
useful results. But they of course yield in importance to those on irrigated 
land. Iam also trying to find a perennial drought resisting fodder grass, to be 
grown without irrigation. Hopes of succcss in this are very faint, but the 
experiment is well worth trying, as, if successful, it would confer much benefit 
on the whole of the South Eastern Punjab. 


14. In this paragraph I wish to mention the smaller farms run by the 
department, as distinct from the larger farms at 
Lyallpur, Gurdaspur and Hansi. I give a brief 
account of each of them. Sargodha is practically altogether a demonstration 
and seed farm, experiments being conducted only rarely. It is nearly altogether 
eiven up to the growing of 4-F American cotton and Punjab 11 wheat, the 
demand for the seed of which crops is very great in the Jhelum colony. 
Hitherto only 14 acres have been under our direct cultivation, the balance of 
the estate, some 1380 acres, being cultivated by tenants. I am however adding 
25 acres from the area now cultivated by tenants, to that under our direct 
cultivation, as it is essential to increase the area at the disposal of the depart- 
ment in the province asa whole available for the testing of the different 
varieties of wheat and cotton offering themselves. Tenants cannot do this 


properly. 
The farm is now getting well known all through the colony, and is 
much resorted to by zamindars in search of seed, implements and advice. 


Sargodha and other small farms, 


Basal is a small demorstration farm of 20 acres in the Attock District. 
It is principally meant to show dry farming methods for wheat growing. It is 
gradually exciting interest in the neighbourhood: as a result of visits to the 
farm 13 rajah ploughs and 2 harrows were sold in the district last year. 


Guruharsahai and Jallalabad are useful seed and demonstration farms in 
the Ferozepore District. They are both under the Court of Wards. 


At Harsahana in the Rohtak District the D. D. A., Hansi, took 10 acres - 
of land badly infested with deep-rooted grasses, which had been, on account of 
them, lying uncultivated for over 5) years. The owner could make no use of, 
or get any rent for, the land. The D. D. A. sent a rajah plough and a harrow 
there with the necessary staff. The land was all broken up, two ploughings 
and two harrowings being given to it all. Asa result it has now been rented 
at Rs. 6 an acre, and bears good crops. Asa result of this good piece of work 
19 rajah ploughs were sold in the neighbourhood. 


The Badiana farm in Sialkot, mentioned in paragraph 16 of last year’s 
report, is now entirely under the management of the agricultural department, 
though financed by the district board. ‘This board has obtained the services of 
a competent agricultural assistant from us on deputation: he is in charge of the 
farm and of the work of agricultural improvements generally in the district. 
He has only very recently assumed charge of his duties, but the results of the 
scheme will, I am sure, be very satisfactory, and the Sialkot district board are 
to be complimented on the action it took in this matter, without, I understand, 
the least official pressure being applied to it. Gujrat district board is sending 
up proposals to acquire land for sucha farm: Amritsar has started one at 
Beas, and will shortly start another at Ajnala. It is hoped that the Gujrat and 
Amritsar district boards, while heartily to be congratulated on the action they 
have taken, will carry these projects to their logical conclusion, and employ 
agricultural assistants to supervise these farms, I will do my best to send them 
good men. It is impossible for Government, especially in these days of financial 
stringency, at present to post and pay agricultural assistants in all districts of the 


province, 
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It is hoped that the project to start a farm which the district board of 
Rohtak is nibbling at, under the advice of the Hon’ble Mr. Lal Chand, will 
mature. > 


Possession was recently taken by us of the ten squares (250 acres) at 
Montgomery reserved for the agricultural department, which had formerly been 
on temporary cultivation. The land is ail being cultivated by tenants, and wil! 
be used as a demonstration and seed farm: it should be particularly useful as 
a source of absolutely pure 4-F' cotton seed. 


The Financial Commissioner recently agreed to reserve for us a somewhat 
similar area in the Chilianwala Bar (Gujrat District) now coming under coloni- 
zation : it will be most important to have a good seed farm there. 


15. The Lower Bari Doab colony differs, so far as the agricultural 
department is concerned, from the other colonies 
Pa Up Lond aio cae ish Ge of the province, in that various fairly large 
Ca grants of land have been made in it for purposes, 
either purely agricultural, or connected with agriculture. Among the first 
are Mr. Conville’s cotton grant and S. Jogendra Singh’s steam ploughing grant : 
among the second are the four cattle-breeding grants, which were mentioned in 
the Civil Veterinary Department Report ; and, though less immediately connect- 
ed with agriculture, there are also Captain Vanrenen’s and Colonel Cole’s horse- 
breeding grants, and the large oat-hay farm near Okara. The last farm is 
managed by Mr. Flowerdew, who takes much interest in agriculture, and both 
he and Captain Vanrenen keep in close touch with the department: and are 
always ready to help in every way. Captain Vanrenen has an ex-student of 
the College as his farm manager; so has Mr. Conville. Of the 3,000 acres 
granted to Mr. Conville 2,700 have been cleared: and 1,007 acres were under 
4-F American cotton last kharif, the average yield being 9 maunds per acre: — 
of the resulting seed the Department purchased 100 maunds for distribution in 
the colony. The Irrigation Officers of the third Division, Lower Bari Doab 
Canal, gave, I should note, great assistance in this distribution. Last rabi 
1,018 acres were under wheat, all Punjab 11. For next rabi Mr. Conville is 
storing 2,200 maunds of wheat for sowing, and a demand for it is already 
showing itself. A seed godown on a plan drawn up by Mr. Brownlie is being 
erected on the farm, and it is greatly to be hoped this will be successful against 
' weevil attacks, as it would then be a most useful object lesson. 


It is satisfactory to find that Mr. Conville, an expert in cotton, is very 
enthusiastic about our American 4-1 cotton, and does not intend to let any 
other cotton be sown on his estate in future. He is also pleased with the 
_ Punjab 11 wheat we are pushing. 

The district board has established a school on his farm, where an 
endeavour is being made to get the children interested in agriculture. 7 


S. Jogendra Singh’s grant of 2,000 acres is for steam cultivation. Some 
400 acres still remain to be broken up. Some 830 acres were under wheat 
last spring, nearly all Punjab 11, and 230 acres are now under cotton, all 4-F. 
The Sirdar is very pleased with his steam-tackle, and has shown that for large 
and compact estates in the colonies it will pay. It would not, I think, pay to 
break up in this way small parcels of land scattered over the colony at long 
distances from each other. 

As to the area of 7,500 acres reserved for growing American cotton in 
the Lower Bari Doab colony, mention of which was made in the concluding 
portion of paragraph 13 of last year’s report, the British Cotton Growing 
Association, than which it is impossible to find a more powerful body, though 
it originally refused to have anything to do with the scheme, has recently 
written to me again an the subject, and is apparently prepared to reconsider 
that refusal. I sincerely trust it will be possible to come to terms with them. 
I am now in correspondence with them on the subject. 

16. Mr. F. J. Mitchell, who is in charge of the olive cultivation in 
the Salt Range—the department has nothing to 
do with it—sends the following note as regards 
them :— 

“Progress at Ganlalla garden was most disappointing. Little or no growth was - 
apparent since the previous 3ea3)n, anl noarly all the trees hyl appwraatly suf€scel more or less 
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from browsing. The young almond trees, especially those which it was hoped would shortly 
bear crops to reduce the cost of maintenance, had a stunted appearance that gave little prospect 
of any kind. Only one almond tree had made anything like the growth expected, and that 
was flowering during my last visit to the garden, This browsing is not entirely due to 
encroaching cattle and wild animals, but I suspect a good deal of the damage might have been 
done by the donkeys when carrying water tothe trees. It is now proposed to substitute bul- 
locks for donkeys. About the middle of March the Conservator sent,a capable young forester 
to take charge of this garden, and, though he was at first handicapped by very dry weather, I 
hope this work may show better results when I next visit the garden.” 

“ Khairimurat in the Jullundur district under Fazal Dad has progressed quite satis- 
factorily. The trees have grown well and show the care that has been expended on them. A 
little more yield of fruit was obtained, I understand, during my absence, but this might have 
been better otherwise. ‘The advices that are received from Italy regarding pruning are that 
the shaping of the trees at their present, or even earlier stage, is the most important thing, and 
the knife should be used freely to obtain this end, regardless of the fact that it practically stops 
present production. Fazal Dad loves his trees, and it is a little difficult to get him to be suf- 
ficiently drastic in his treatment of them. This however I have no doubt, can be overegome 
and better results attained before long. 


“ The total expenditure incurred during the year was Rs. 2,093 and income Rs. 41-13-0." 


17. This quite unimportant branch of work continues on the lines 

eas : mentioned in last year’s report. The leghorns kept 

Beir at Gurdaspur are in much demand in the neighbour- 
hood. The cocks sent to Gujar Khan last year are said to be doing good there. 


The central poultry farm attached to the Lahore Zoo has not had a 
‘ good year, as it was impossible on account of the war to import new stock, 
which was absolutely necessary. } 


18. Before I mention the progress the use of improved implements is 
po ae making in districts | wish to reproduce the following 
te AOs aii remarks by the Professor of Agriculture :— 


“In addition to the advocacy of iron implements and ploughs, as the rajah, to the 
expense of which the zamindar often objects, efforts are being made at Lyallpur to produce and 
introduce a number of simple implements such as drills, harrows and hoes, which, though not 
so elaborate, efficient, or expensive as the foreign made articles, will, it is hoped, be a distinct 
improvement on any dest implements. The zamindar’s implements are notoriously few and 
limited in application ; little use is made of iron even in the simplest forms. It appears 
therefore that there is distinct room for the introduction of implements which, though cheap 
and simple, will serve the purposes for which the zamindar has no suitable tool. In the 
preparation of these implements wood is used whenever the course is not inconsistent with 
efficiency : they are so simple that they can be made by village carpenters and blacksmiths, 
and will cost but a few rupees. The work is not at present out of the experimental stage, but 
enough has been achieved to show that it should be possible by this means to eventually con- 
siderably improve the agriculture of the Punjab. ” 


The attempt to make implements marking, as it were an intermediate 
stage in cultivation, which will be simple and can be repaired in villages (a 
most important point) is quite on the right lines. Mr. Faulkner recently 
noted :— 

“The lack of a harrow of some sort for use in preparation of land and in young wheat 
is a most important cause of failure in ordinary barani cultivation. And though this Lyall-. 
pur-made harrow may not be so efficient as the spring-tined harrow for the first operation or 
the pegtooth (lever) harrow for the second, it will probably be much easier to introduce them 
on account of its lower cost. ”’ 


For reapers, the year was a bad one, as labour was very much cheaper than 
nsual at harvest time in the colonies, costing only about three-four of the1915 
rate. Still there was a distinct demand for new reapers, which the supplying 
firm was unable to meet, save to a very small extent, on account of the war. 
In the Chenab colony, of 131 reapers known to be in the hands of zamindars, 
83 were used. Not infrequently they are owned jointly by groups of zamin- 
dars : and dissensions among the owners are, I regret to say, a not infrequent 
cause of the disuse of a reaper. Near Salarwala one is owned by a bank. 
The Lyallpur threshing machine was in considerable demand ; the Gurdaspur 
machine is now at Sargodha, but it is too old really to be of much use. 


As to ordinary implements, as meston and rajah ploughs, various 
harrows, drills, chaff cutters, etc., made in Europe or America, all haye gone 
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up greatly in price owing to the war, and in very many cases indents for them 
could not be met at all by the supplying firms. The demand for hand-driven 
chaff cutters, particularly in Jullundur, is very keen, but supplies of these 
machines are at present unprocurable. Some banks, as last year, in Jullundur 
Hoshiarpur and Gurdaspur districts, stock meston ploughs for sale. The 
Registrar, Co-operative Oredit Societies and I have recently agreed with the 
supplying firm that these banks should act as sub-agents for the firm, getting — 
a small commission on sales and furnishing accounts ol their sales every 
three months. This system works very well in the Central Provinces. 


Considering the difficulties of the year, it is satisfactory, as shown in 
the following statement, to find that the numbers of improved imple- 
ments sold in the year inthe province was 348 more than last year. 
Details are as below :— 


Sales in 1914-15. Sazes en 1915-16. 
Rajah ploughs as Bk 188 202 
Meston eae i UL. 664 906 
Other v. eae He 16 79 
Hoes sak cpr Mah hh aie. 13 
Harrows fie te: o. 35 55 
* Fodder cutters a He 60 58 
Miscellaneous (grain kibblers, reapers, 
and mowers) ae oy, Nil 10 
Total uy 975 1,323 


In view of the great rise in price of the popular meston plough—from 
less than Rs. 6 to Rs. 9—I am having a comparative test made at Gurdaspur 
between the English and the Calcutta-made article. The latter’s finish is very 
inferior, and general make-up poor: but it may be that we shall have to fall 
back on it. It is much cheaper than the English-made article. 


As said last year many village blacksmiths in the Central Punjab dis- 
tricts now turn out quite passable imitations of the meston plough. Many 
huuodreds of these must be in use. 


19. 1 now pass on to district work which is, as I said last year, our: 
most important work. The Deputy Director of 
Agriculture, Hansi, has charge of the south-east of 
the province, but has at present to confine his operations, owing to paucity of 
staff, to the Hissar; Ferozepore and Rohtak districts : the last he is only just 
able to touch. The Professor of Agriculture has charge of the Chenab and 
Lower Bari Doab colonies, and, in view of his duties at the college, is assisted 
by two Assistant Directors, one of whom is stationed at Lyallpur and one at 
Montgomery. The Deputy Director of Agriculture, Gurdaspur, has charge of 
the central districts of the province, and the Jhelum colony : his activities are 
at present confined to Gurdaspur, Jullundur, Hoshiarpur and Shahpur. Sial- 
kot, Gujrat and. Amritsar have also some work going on. We could take up: 
much more work, had we a larger staff : experience has shown that it is most 

unwise to start work in any district unless an Agricultural Assistant can be 
posted there to attend to it. But.we must go quietly in this matter; and, 
even was a large additional staff sanctioned, I would find it not easy at present 
to fill the posts, in view of the paucity of students who entered the Agricul- 
tural College two or three years ago. 


District work : general. 


Since last year Rohtak and Amritsar have come within our sphere of 
operations, and work in Sialkot is now on a much better footing than before. 
The agricultural associations mentioned in paragraph 17 of last year’s report 
all are working: those at Shahpur and Hissar have now been formed. Of 
these some are naturally better than others: that at Lyallpur is farthe best. On ~ 
the whole, they do useful work. For the rest our propaganda in districts is carried 
on generally by the methods indicated in last year’s report : demonstrations at 
fairs, if properly done, and touring demonstrations by a beldar, pair of bullocks, 
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anda few selected implements, are perhaps the most efficient means we have of 
making our methods widely known. The largest and most successful demons- 
tration held was that at Tarn Taran (Amritsar district) during the Sikh 
Educational Conference last April: at it no fewer than 25,000 leaflets in 
Punjabi, issued by us on various agricultural improvements, were distributed 
but, only to men who asked for them. The demand was great. In addition 
to many men, some hundreds of Sikh ladies attended the demonstration. 


The well-known Indian gentleman of Jullundur, whose land adjcins 
our Sargodha farm, whom I mentioned in paragraph 14 of last year’s report, 
continues the process of conversion to our methods that I mentioned then. 
His munshi there asked permission this year to buy some more of our imple- 
ments in addition to the ten rajah ploughs purchased last year. Asked by 
the owner how he proposed to meet the interest on the capital spent on these, 
the murshi sent to his master the results obtained from the use of our seeds 
and rajah ploughs, and compared them with the results obtained in former 
years : the outturn of wheat had increased from 1,200 to 1,900 maunds. As a 
result bis master sanctioned an expenditure of Rs. 1,000 on the implements 
we recommend. 


20. To cotton and wheat, in district work, I give separate para- 
graphs, as being our most important crops. 
And of these two, cottox takes first - place : 
an improvement in its quality gives an immediate return of perhaps 
Rs. 38 a maund, as we have found with our American cotton. In wheat, 
on the other hand, an increase in price to this extent, for an improve- 
ment in quality alone, would be out of the question: so in it an increase in 
outturn is the primary aim, with quality as a secondary consideration. In 
cotton an increase in both quality and quantity are equally important. 


District work : cotton. 


The 4-i/ American cotton of last kharif (see paragraph 21 of last year’s 
report) —the principal advantage of which over country cotton is its greater yield 
and longer staple—all matured well, and much of it was sold by auctions held by 
the department at various centres in the Chenab and Jhelum colonies: in the 
former colony over 5,100 maunds were sold this way : in the Jhelum colony some 
2,000 maunds. These auctions, in which the department only acts as organizer and 
arbitrator, and which may in some manner be regarded as co-operative sales, 
were generally very successful in securing for the growers a larger price than 
they would have got otherwise : they enable the buyers to obtain large quanti- 
ties of cotton of great, and more or less guaranteed, uniformity: all cotton 
coming to the auctions is graded by us in accordance with its general condition 
but principally according to the proportion of country cotton mixed with it. 
Much work is involved by these auctions, as workable conditions for the sales 
to suit both buyer and seller have to be evolved. The local buyers, especially 
at Lyallpur, indeed objected to our conditions, and sometimes boycotted us. 
But we got Tata & Sons of Nagpur, an enterprizing Japanese firm, and the 
local. European firms to attend our auctions, with the result that we got 
excellent prices, and the local opposition proved quite fruitless. Very large 
amounts were also sold privately. The premium over the price of country 
cotton per maund was generally between Rs. 2-8-0 and Rs. 4 varying 
according to the class in which the cotton had been placed. It can “be under- 
stood that, with this large premium, the areas under this cotton have increased 
very considerably this year, and have indeed only been limited by the amount 
of seed available, which fetched twelve annas a maund more than the ordinary 
seed. It isestimated that the acreage under this cotton now is as follows. 
I give also last year’s figures for comparison:— | 
1915. 1916. 


Chenab colony ‘7 ae bide 6,000 30,000 
Jhelum colony s. fee ae 1,200 7,000 
Lower Bari Doab Colony al ie 500 13,000 


Total ii} 7,700 50,000 
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The figures for the Lower Bari Doab colony are remarkable: it is said 
that the colony is better suited to American than to country cotton. 


Much work is, it will be understood, involved in supervising this large 
area of good cotton. American’ cotton calls for better cultivation than 
country cotton, and the price drops with great rapidity if country cotton is 
mixed with it. Sirdar Jogendra Singh’s store-keeper at his farm in the Lower 
Bari Doab colony last year mixed his country and American cotton—he had 
only a small area of both combined—but he thereby involved his master in a 
loss of at least Rs. 350. All the time of the touring staff is therefore occupied 
during the summer in getting the cotton fields properly hoed and rogued. We 
always keep under our immediate control as large an area as possible of 
absolutely pure 4-F American cotton to form a reserve of seed: and at the 
auctions we reserve (and always exercise) the right to buy back the seed of 
the purest cotton sold, which we then have specially carefully ginned, the 
gin-owners being compensated for the extra trouble involved. In this connec- 
tion one mill-owner last December at Sargodha said he would pay Rs. 11 per 
maund for the best cotton, if we would forego our claim to buy back its 
seed. Asked why, he said he would mix the American with country 
cotton, and sell the seed also mixed. Needless to say his offer was not accepted, 
and the cotton eventually fetched Rs. 10-11-3 per maund ‘country cotton 
was selling at Rs. 7-8-0) the department having the right to repurchase the 
seed. 


One small village, chak No. 94-S. B, in the Jhelum colony, has—thanks 
to Mr. Strickland, Assistant Registrar, Co-operative Credit Societies—agreed 
to grow in its entire area only 4-F American cotton and Punjab 11 wheat. If 
this example is followed, it would considerably facilitate the marketing of the 
cotton, large amounts being available within a small radius. It will also 
render less probable the crossing of this 4-F cotton with other American cottons, 
of which a certain number exist here and there in the colonies, and which is 
one of the dangers we have to guard against. 


Much credit is due to the officers of the department, particularly 
‘to Mr. Milne, Economic Botanist—4-F was one of his selections—and most of 
-all to Mr. Roberts, Professor of Agriculture, for the success. which has attend- 
ed the operations with American cotton. In this connection I should make 
special mention of Mr. Kitchin, Deputy Commissioner of Lyallpur, whose 
assistance in smoothing away the difficulties that appeared in the cotton auc- 
tions was invaluable. 


No country cotton has yet been put out with zamindars, save a small 
amount of Gossypium sanguineum, which did not do much good. Probably 
the south-east of the province (in which the Hansi farm is situated) will pro- 
vide a more favourable field for country cottons than do the colonies. 
Whether indeed there will remain any country cotton at all in the colonies 
after a few years, should 4-F continue to be as successful as at present, is a 
disputed point. Many experienced zamindars say no. But Mr. Roberts thinks 
there will always be an opening for country cotton in parts of the colonies 
where owing to poor soil, bad cultivation, or defective water-supply, American 
cotton cannot thrive. 

21. The following acreage last rabi was under wheat we had distributed 

ae to zamindars. 
District work : wheat, 

The figures may be compared with those given in paragraph 20 of last 

year’s report :— 


Panjab 13. Pusa 12. 
Chenab colony ... ae vee 17,000 300 
Jullundur ves 355 ee) “eG 750 
Hoshiarpur sas eae eet oF 820 
Gurdaspur ves vos “ nee 800 
Jhelum colony ... hae ee 7,500 st 
Lower Bari Doab colony es ie 3,000 


Total .. 27,500 2,670 
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In addition small areas were under Pusa 12 and Punjab 11 and 14 in 
the Ferozepore, Hissar and Rohtak Districts. To the colonies Punjab 11, 
a bearded wheat with amber grain, is, as already said, the wheat best suited 
that we have so far discovered. The comparative merits of it and Pusa 12 
were well summed up by the Professor of Agriculture in his report on the 
Lyallpur farm, which formed Appendix VI to last year’s report. With us this 
’ wheat nearly always yields more than Pusa 12 on canal irrigated land, and this. 
is the all important matter. It appears well suited to the Lower Bari Doab. 
colony. Last May Captain Vanrenen of the Renala Estate in that colony 
wrote to me as follows: “ Punjab 11 saved the situation for us this year. The 
tenants of our best irrigated village, where there is also the best land, refused 
the seed and sowed their own. ‘The consequence is that the wheat crop in that 
village is a failure, because I think they used rust infected seed. All our 
other tenants used the No. 11 you sent us, and they have excellent crops.”’ 


: Arrangements were under consideration to send an entire shipment of 
Punjab .1 wheat to England, but the matter had to be dropped for the present 
on account of the war. It will be taken up again as soon as circumstances. 
permit. This is a most important matter if we want to get our wheats known 
on the home market, and thus get a higher price for them. Pusa 12, a beard- 
less white wheat, is becoming popular on well irrigated land in the Central 
Punjab. It is possible also that a limited opening may be found for it in the: 
colonies on account of its earliness compared with Punjab 11. It did well on 
the few wells on which it was grown near Ferozepore. Both Punjab 11 and 
Pusa 12, where they were grown, yielded about.a maund an acre more than the 
country wheats they replaced. As to barani lands, no wheat.did really well on 
them last winter owing to the absence of rain. | 


For the next crop over 9,000 maunds of Punjab 11 are being stored in 
the Lower Bari Doab, 20,000 maunds (at 72 centres) in the Chenab, and about — 
10,000 maunds in the Jhelum colonies. Of Pusa 12 seed about 8,000 maunds 
are being stored in the Central Punjab districts. These amounts, which are in 
addition to an indefinite amount stored over which the department exercises 
no control, are all under careful supervision by the agricultural department. 
Wherever possible arrangements are made by which the grower remains in 
possession of the wheat, but we assist in advertising and distributing it. In 
other cases, especially in the Central Punjab districts, banks are storing the 
wheat, to distribute it at sowing time to their members: and in some cases, 
where neither of these arrangements is possible, the department actually buys 
the wheat and sells it at sowing time. In this way some 5,000 maunds of 
Punjab 11 belongs to the department at the present moment in the Chenab 
colony, and will be sold at sowing time. The obstacles which prevent banks 
embarking on the work to a greater extent than at present are (a) the difficul- 
ty of arranging for the safe storage of a large quantity of grain for the monsoon 
months : and (0) the dislike to facing a possible financial loss should the price 
of grain drop between the harvest and sowing time. Roth these important 
matters are receiving constant thought, and will doubtless be solved before very 
long. Hach province must find its own salvation in these matters, though most 
useful hints can be gathered from other provinces, and no opportunity is 
missed of collecting these. Meanwhile the Agricultural Engineer is erecting a 
small model grain godown at Lyallpur, which will be most useful to us asa 
pattern when the time comes for the erection of such buildings in the wheat 
tracts as it must sometime. The district board of Hoshiarpur has indeed 
nibbled at a proposition to put up seed godowns of its own, but so far nothing 
has come of it. | 


22. There summarize the most important of the other lines of work 
we are encouraging in districts. The sowing of 
maize and cotton in lines, and subsequent inter- 
culture : generally the use of furrow turning ploughs (for breaking up over 
' grown lands, sugarcane cultivation, etc.): ‘the use of spring-tined harrows for 
breaking crusts and conserving moisture : ‘the use of hoes for interculture : the 
harrowing of young crops: green manuring with sunn hemp (this is only 
recommended for poor or kallarish land): the destruction of moth borers in canes 


Other activities. 
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by cutting out dead hearts: ensilage, and the conservation of farm yard 
manure in covered pits : the growth of Japan sarson for fodder (this is very 
popular in Jullundur): the growth of Scotch potatoes in the Simla hills 
(these are very successful, and a much higher price is paid for them, especially 
for seed purposes, than for ordinary potatoes) : the growth of the long eared 
Australian bajra in barani tracts (most popular) : and the extirpation of the 
pohli weed by cutting itin May. This weed was altogether destroyed in this 
way in nearly all Jat zails of Nawashahr Tahsil (Jullundur) this year, as | 
Mr. Wilson, Assistant Settlement Officer, assured me. The Rajputs, as was to 
be expected, made considerably more difficulty about doing this. 


Progress in all these lines of work is taking place: but, as we have the 
conservatism of ages to overcome, it is naturally slow. And we have not only 
conservatism to overcome, but prejudice and superstition. In parts of the 
Lyallpur Tahsil green manuring is objected to on the ground that a man who 
grubs under a standing crop in flower will certainlly be visited by some cala- 
mity by the goddess of crops : and in Montgomery I was assured that the best 
remedy for the aphis which affects cotton is the smoke of the singed hair of the 
wife of an oilman. 


I should make a brief mention of jute and indigo crops which have gone 
up greatly in price owing to the war. Both have received considerable atten- 
tion from the agricultural department. Jute can be grown quite satisfactorily 
in the Punjab, but cannot be retted, owing to the very large amount of water 
required. We are waiting the ,results of some experiments the Fibre Expert 
to the Government of Bengal is making in a retting machine that will obviate 
the use of water. As to indigo, we decided it would be unwise to take any 
steps to push the crop, till we have some certainty that the rise in its price will 
be fairly permanent. But if we are asked for seed we do all we can to provide 
it : and I find that in parts of the east of the province the people are themselves 
putting an increased area under indigo and repairing the old indigo vats that 
formerly existed. 


23. Our farms yearly receive a larger number of visitors who generally 
take a keen and intelligent interest in all they 
see. I quote the following as merely one 
instance of what often follows visits.to these farms. A party of zemindars 
from the Chunian colony (which we have not touched) visited the Lyallpur. 
farm last spring and inmediately on their return home bought 7 meston 
and J rajah plough, and 80 maunds of Punjab 11 wheat to sow this autumn 
The department is certainly getting better known and more appreciated 
every day. Much of the criticism that is passed on it is due to want of 
information. This must be my excuse for the length of this report. 
Jé should also be remembered that, with our operations increasing every day, it 
is impossible to keep the report of cne year to the length that was sufficed for 
its predecessor. 


Conclusion. 


The staff have,all worked well during the year : and I must mention also 
my office which bears bravely an ever-increasing load of work. 


C. A. H. TOWNSEND, 
Director of Agriculture and Industries, Punjab. 


Dated 15th September 1916. 
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APPENDIX I. 
Report of the Principal, Punjab Agricultural College. 


I nave pleasure in reporting a satisfactory year’s working for the session 1915-16. A 
keener interest has been shown by the public in the college, and there has been, an, increasing 
demand for admission by students. The class of applicants this year is superior to that of 
former years which in itself is a good augery for the future. The college income has increased, 
and its expenditure diminished during the past year. 


The seventh session of the college opened on the 20th July 1915 with a second year 
class of 19, and 4 first year class of 40 students, thus making in all 59 students on the rolls of 
the college: of them 16 subsequently resigned and two were dismissed on account of misdemea- 
nour; so the number on the rolls at ‘the end of the session was 41. The class for revenue 
officers in Indian Rural Economy. was held from 20th February to 24th March. It was at- 
tended by 20 students, 3 Assistant Commissioners, 3 Extra Assistant Commissioners, 2 
Assistant Engineers and 12 Zilladars. . 


Vernacular elass.—Out of 54 applicants for admission to this class, 31 were admitted, 
and 24 completed the course. With the exception of 7 students all were sons of agriculturists. 
Three students belonged to the Jind state and two came from the Kot Fateh Khan estate in 
_ the Attock district. This class has proved a success and is becoming popular. 


Caste of students.—The following table gives the classified list of students: who attend- 
ed the college in the year under report :— 


Europeans oy. ve th Hea tte 
Indian Christian aN He ae am Seen 
Muhammadans 1 Ue hs ve 9 
Hindus .... ul FAs WO: Md gD 
Sikhs O- vty fit he any 29 

Total ite 


_ Hzaminations.—The first Leaving Certificate: Examination was held from the 5th to 
15th May 2916. | Nineteen students appeared and all passed. 


Mr. G. Evans, Deputy Director of Agriculture, Central Provinces, Jubbulpore, officiated 
as External Examiner in Agriculture : the examiners reported favourably on the students. 


The examination of the first year class was also held simultaneously. Of the 22 candi- 
dates who presented themselves for examination, 20 passed and 2 failed. 


Schobarships.—Of the 10 candidates.who were awarded Government scholarships last 
year, 6 joined the:eollege, but one left subsequently, so we had 5 scholarships vacant at the end 
of the session. These have been awarded:on the result of the Sessional. Examination held in 
May 1916. The Entrance Scholarship Examination for the year 1916-17 was held on May 
Sth, 1916 ; 35 candidates presented themselves for examination of whom 10 have been awarded 
Government scholarships. 


The candidates were of a satisfactory type and I selected a number from among them as 
fee-paying students. 
Scholarships awarded by District Boards and private donors.—Following is the list of 


donors of scholarships :— 
ENnG.LisH Course. 
Value of scholar- 


District. Name of donor. ship per 

month. 

- Rs. 
Jullundur ab} District Board . 15 
Ferozepore 5H 9 ” 10 
Jhang vay 9 ” 6 

VERNACULAR CLASS. | 
Destriet. Name of donor. Number of scholarships. Vaiue of scholarship, 
Rs. 
Rohtak ...... District Board 4 7 per . mensem each, 
, Karnal se s ” 3 tbl» fe ig 
Ludhiana eoe ” ” 3 5 PP 3) » 
Ferozepore ... 5s y 1 10°. 3 ¥ 


we. a oe 


il 


VErNAcuLaR Crass—coneluded. 
Distreet. Name of donor. Number of scholarships. Value of scholarship. 


Rs. 
Hoshiarpur... District Board 1 5 per mensem. 
Sialkot ie ” 9 2 5 ry) » ° each 
Gurdaspur vee 9 ” 4 5 9 ” 9 
Gujranwala vee ry) 3 10 ee ry oy) ” 
Multan Veo’ oy) 99 ‘ 4 5 5) +) oP) 
ii . Khan Bahadur Sheikh = 2 Dariinss a 


Riaz Hussain. 


I wish to express my thanks to all these donors for their generous support of the cause 
of agricultural education. It has been suggested: to jall district boards that in awarding a 
scholarship to this class the amount of the grant should be Rs. 50, and also, to avoid delay in 
the payment of fees, that the amount of the scholarship should be paid in advance. 


Government research ‘scholarship.—The holder of this'scholarship, Kartar Singh, has 
completed his course of study in dairying and is now engaged in writing up the results of his 
enquiry. 

No suitable holder of a scholarship was forthcoming this year, 


Special lectures—At my request, Professor Todd, Punjab University lecturer in Heono- 
mics, delivered three lectures on the “World’s Cotton. crop.’? The lectures were well 
attended. 

Hostel, clubs, ete.-—The general health of the students has been. statisfactory. Social 
intercourse between staff and students has been good, and the athletic club records above the 
average. | ‘a x . 

Library.—The library..is in the process of being reorganised according to the system 
introduced in the Punjab University Library by the Librarian Expert, Mr. A. D. Dickinson. 
The services of a man trained by Mr. Dickinson have been secured for this purpose. ; 


Stafi-—Mr. Roberts proceeded on seven months’ leave on 28th April and Mr, O. T. 
Faulkner is officiating for him. 


* Lala Ramji Narain, M.Sc., was appointed demonstrator from lst January. The post, 
however, again fell vacant in consequence of Lala Ramji Narain’s appointment as re- 
search assistant in the chemical section from lst August 1916. Mr. T. M. Nair has been 
appointed demonstrator : he reported himself on the 1st August. 


Faxpenditure-—The expenditure on the college during the past year has been -— 


Rs. 
Pay of officers and establishment a. eee fee 63,838 
Travelling allowance Bek i mie ve 18,360 
Contingencies chs she se w» 30,459 
Total 004) 1,07,657 

The income and expenditure of the past five years has been as follows :— 
Lupendsture. 

Rs. 
W119 “A, i Me ee 92,517 
1910c12 074 fi ih a wee 98,277 
1913-14 2 Aes PP ey woe 110,593 
1914-15 4) 595 ti beb oes wo» 155,995 
1915-16 oe eee mn eee 1,07,657 

Income. 

Rs. 
FS) Gey ee ace ‘ae is by us 8,290 
1912413"), MS iM ny oe ALISO 
1913-14 oe Lr a sek 58), B4g005 
1914-15 be cite seo Ayr pak hot Hy vaste {2088 
1915-16‘... a a a Le) UG BOS 


J. H. BARNES, 
Principal, Punjab Agricultural College, Lyalipur. 
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APPENDIX II. 


Report of the Agricultural Chemist. 


Staf.—Lala Ramji Narain, Punjab University Research scholar, who has been study 
ing in this laboratory for the past 34 years, has been appointed senior research assistant in 


ey The post of demonstrator in chemistry has been filled by T. M. Nair, L. T. C., of 
ombay. 


Provincial work in Agricultural Chemistry.—This work has shown a slight decrease 
during the year ; 176 samples being analysed as against 200 last year. 


Research.—During the year under report the research work in agricultural chemistry 
already in progress has been carried on and extended, and several results of importance have 
been obtained. The following are the main lines of work which have been pursued :— 


A.—Narwala experiment in the reclamation of alkali soits.—In the first year of the ex” 
periment the land was deep eéultivated and mole-drained with Fowler’s steam plant and after- 
wards washed with irrigation water. At the end of the season the test crop of wheat sown 
showed that on part of the farm the washing had been insufficient. This land was consequent- 
ly re-drained and again washed in August and September 1915 and wheat sown there in the 
following autumn. The results were satisfactory, this portion of the land being cleaned and 
rendered suitable for the growth of wheat. At the same time the whole farm was again deep 
cultivated and the land tested with maize, toria and rice. The following crop results were ob- 
tained :—~ 


W heat.—The area under wheat was about 43 acres. Since the washing of the land was 
continued until late in the year, the soil was not in a uniformally good condition for wheat sow- 
ing. In spite of this, the crop was an excellent one; the highest outturn obtained being 


37°8 maunds (nearly 52 bushels) per acre. The results obtained compared with those of last 
year are as follows :— ; 


1915. 1916. 
Yield per acre Yueld per acre 
tn maunds in maunds 
(wheat). (wheat). 
Highest eed ood 26°5 37°8 
Lowest ae: ie 13°4 15:4 
Average wee rs. 186 22°3 


The land on which the greater part of this wheat was grown was the worst on the farm, 
some of it being entirely barren to start with, and even at the end of the first treatment it was 
very uneven and contained isolated patches of “ Kallar ” rendering the ground there sterile. 


fice (about 9 acres).=Considerable difficulty was experienced in puddling the fields 
for rice owing to the previous deep cultivation having rendered the sub-soil porous to water. 
Consequently large quantities of water had to be used for the growth of the crop, and this re- 
sulted in the removal of manurial constituents of the soil and reduced its fertility. This same 
land was afterwards sown with mixed gram and barley, and was still in a very impoverished 
condition in the spring of 1916. Both these crops were very uniform in growth, and the fields 
in which these were grown will now rapidly regain their full productive power. The dry season 
of 1915 was very deterimental to the rice crop. 


Maize (about 10 acres).—This crop was good on the soils which had been thorough- 
ly washed. Where traces of alkali still existed the germination of the maize crop was patchy. 
This crop is very delicate towards alkali salts, and its proper germination and growth may be 
taken as a sure indication of the thorough cleaning of the land. 


Toria (34 acres).—This crop does well on newly reclaimed land; the presence of 
traces of salts, particularly sulphates, being beneficial rather than otherwise. The whole crop 
gave promise of being a bumper one—the land, however, proved too strong for it and the crop 
became too heavy for the straw, and a large portion of it fell and consequently never ripened. 
The outturn, however, was good. 


Barley and gram mixed.—This was sown after rice, and the results obtained have been 
referred to-above. 


This year’s work justifies the views expressed in last year’s report that this method of 
reclaiming alkali land within the canal colonies is likely to prove a commercial success. The 
cost works out to a varying figure according to the amount of salt present and the density 
of the soil, thus necessitating more or less washing with water. The principal items of expendi- 
ture appear to be the preparation of level fields and the cost of water. This first is an 
essential feature of the treatment, for otherwise even washing cannot be secured. The cost of 
levelling will, of course, vary enormously, and I think it should be done by machinery as part of 
the reclamation work when working on a large scale: 1 append a series of tables showing the 
outturn per acre of the various crops grown at Narwala during the past year. 
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B.—S8ugareane in the Gurdaspur District—The examination of district canes has 
been completed, and the work now in progress at Gurdaspur Experimental Station has been. 
chiefly confined to manurial experiments on cane, the testing of cane varieties and an investiga- 
-tion into the effect of cold on the sugar contents of the juice of different varieties. The report 
of the district cane is in course of preparation, and will be shortly offered for publication as a: 
bulletin of the Department of Agriculture in India, As a result of this work, I have narrowed 
down the lines of investigation and shown in what direction we can hope to achieve improve- 
ment of this industry in the Punjab. One of the most important deductions arrived at is that 
the Punjab is outside the proper cane zone, and that as economic conditions adjust themselves 
- and more sugar is produced elsewhere in India, the Punjab industry must of necessity decay and 
can be replaced by the more remunerative crops of wheat, cotton and oilseeds, which find a 
natural home in the more rigorous climate of Northern India. 


C.—Sugarcane tn the Southern Punja.—The district canes in the Southern Punjab have 
been under study in the Karnal District during the past year. Asa result of two years’ work 
there, I consider that better canes are to be found in this district, than in Gurdaspur, and I am 
of the opinion that our sugar investigation should, for the future, be confined to one of the 
southern districts. There seems to be a, chance of effecting improvement in manufacturing 
methods, and in this connection a visit was paid to the experimental small factory at Nawabganj 
erected by the sugar engineer, Mr. Hulme. . The losses in gur manufacture as judged by my 
Gurdaspur results appear to be very high. They amount to a loss of about half the sugar present 
in the cane. About 20 per cent. is lost in milling, 10 per cent. in boiling and the remainder 
in a manner so far unexplained. These results will be found in full in the report referred to. 
A separate report on the Karnal results is in course of preparation. 


Besides district, work a number of special problems relating to the ripening of cane and 
the formation and storing of sucrose have been under study in the chemical laboratory. The 
results will be shortly offered for publication. At this stage they are for the most part of 
scientific interest only. ’ 


The mineral consttiuents of cotton lint.—This investigation was undertaken at the request 
of a firm interested in exporting cotton from India who received complaints from spinners 
in England that Indian cotton showed abnormality towards dye-stuffs, and attributed this to the 
artificial addition of hygroscopic salts to the cotton—added, it was supposed, to increase the 
weight of the bales. The first part of the investigation has already been published, and shows 
that these salts are a normal constituents of pure cotton lint. Further investigations are being 
made on different types of cotton grown at Lyallpur. — é 


Bactertology of alkalé sotle— Excessive washing of alkali soils was found to result in 
the soil losing its nitrifying power; the nitrifying organism being still present, but in an 
inactive condition. Further study indicates that the nitrifying organisms require both potash _ 
salts and phosphates, and these had been almost entirely removed by washing. The low fertility » 
of the rice fields at Narwala was thus accounted for. 


A study of these soils shows that nitrogen fixing bacteria were not normally found at a 
lower depth than 6 inches, while both ammonifying and nitrifying organisms were present 
at a depth of 9 feet from the surface,—this being the lowest depth to which the investigation 
was carried. 


Lyatipur munteipal water-supply.—A thorough study, both chemical and bacteriological, 
of this water-supply, which is canal water purified by sedimentation and sand filtration, has — 
been made during the past year. The result of this enquiry is that sand filtration of water by 
percolation appears to be highly unsatisfactory. The results will shortly be published. 


Problems connected. wtth the rise of spring level in the Lower Chenab Canal Colony 
(seepage experiments).—The line of study followed last year has been continued, namely, the 
measurement of the amount of water lost by evaporation from the sub-soil water-table. This 
includes the collection of fuller information on the movements of the gases of the soil under 
temperature and pressure variations. In addition to this the Irrigation Department have 
joined me in this research, and have built two gauges for this investigation, one onthe college 
farm and another under the Rakh Branch near Lyallpur. ! 


With the first of these gauges, we expect to measure the losses which take place after 
the irrigation water has been applied to the field. There is some evidence that these losses are 
upwards of 66 per cent. of the whole water applied. With the second gauge, we shall directly 
measure the absorption rate on the canal bed. It is too soon to give any results as these gauges 
have only just been constructed, but the measurements so far obtained show that Kennedys’ 
absorption value is too low, and also that his assumption that absorption is independent of the 
depth of the water above absorbing surface is unwarranted. 


I wish to acknowledge with thanks the interest and help, both professional and financial, 
accorded by Mr. Ward, Chief Engineer in the Irrigation Department, in this investigation. 
We have so far only made a start, and the staff and time at my disposal are both very limited. 
The results, however, are well up to my expectations, and give promise of valuable information: 
being obtained on these important problems during the next few years. 
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Water from tube wells.—Water obtained from tube wells at Dera Ghazi Khan hag been 
found to give a heavy yellow deposit, staining the vessels in which the water is stored. This 
defect was pointed out to me by the Sanitary Engineer to Government and the Deputy Com- 
missioner of Dera Ghazi Khan. Investigation shows that the water tapped by these tube wells 
contains a considerable quantity of iron in a reduced condition, which on aeration of the water 
leads to the formation of a deposit of hydrated oxide of iron. This excess of iron in solution 
has resulted in the growth of Crenothrix on the water pipes at Dera Ghazi Khan. Further in- 
vestigation shows that all the Punjab sub-soil waters tapped by tube wells contain iron in this 
reduced condition—the amount increasing as we get further away from the hills. The whole 
question is an important one ; as it will mean that expensive aeration and subsequent filtration will 
have to be resorted to when these waters are used for municipal purposes, since the growth of 
Crenothrix is otherwise likely to give trouble by blocking the pipes. 


Sugar beets.—In 1913 seed obtained from Germany was divided and tested at Lyallpur 
and in Kashmir. The crop gave no seed at Lyallpur, but the Kashmir crop gave seed, which 
seed was tested in Lyallpur and in Kashmir. The experiments were continued up to the 
present season. The results show that roots containing as high as 143 per cent. of sucrose can 
be grown at Lyallpur from seed raised in Kashmir, and in Kashmir itself roots containing as 
much as 16% per cent. sucrose have been grown. 


This experiment is very satisfactory, as it shows that suitable beet seed can be raised in 

the colder climate of Kashmir for use in the Punjab or North-West Frontier Province. It also 

demonstrates the suitability of the Kashmir climate for beet cultivation, where the possibilities 
of a beet sugar industry are very promising. 


A separate report will be issued later. 
Publications issued from the Lyailpur laboratory during the year 1915-16. 


The insect pests of stored’ wheat inthe Punjab. Memoir of Indian Department of 
Agriculture. 


In the press :— 


A note on the mydriatic alkaloids in the Indiam Hyoseyamus (H. Muticus)—“Agri- 
cultural Journal of India,” January 1916. 


Pols o1t.--A new adulterant of ghee.—“ Analyst,” March 1916. 


Mineral constituents of cotton lint.—“ Journal of Society of Chemical Industry.” 
J. H. BARNES, 
Agricultural Chemist, Puja, 
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Statement No. I. 


STATEMENT SHOWING THE OUTTURN OF RICE GROWN AT THE REH FARM, NARWALA, DURING KHARIF 1915. 


OUTTURN PER 
: AREA, ToraL OUTTURN. AGB 


Treatment given. REMARKs, 


and square, 


Acre. | Kanal. | Marla, | Maunds,|} Scers. | Maunds.| Seers, 


4 Number of field 


ew~-———| Ordinary cultivation 434 gi 1 


OTT 8 | 10 6 23 
—. Ditto BN ig 2 12 9 10 6 39 
3 
16 
-———| Deep cultivation tt 1 3 1 10 18 7 23 
3 
16 
Beene Ditto ; 1 2 aly 17 


22 
ol 
17 


5 1 12 
4 
16 
one Ditto ea 1 Aas 16 13 li 
5 
16 
eee Ditto Nye at 3 10 3 10 7 
8 
16 
——-—/ Ordinary cultivation AN 1 3 wee 8 20 6 7 
9 
16 
Ditto ae dae 4 as 10 20 21 ; 
10 enmocweususe: | mate oaneoe ee ets | eernemeeee erereeiecs | | Cate Se ee ee 
Total ve 8 5 13 &0 9 te 
Average outturn per acre as yi tes eos eos 9 8 


Statement No. II. 
STATEMENT SHOWING THE OUTTURN OF MAIZE GROWN AT BHE REH FARM, NARWALA, DURING KHARIF 1915. 


3S AREA, ToTAL GUTTUEN. OUTTURN PER 


= ACRE. 

Chey rd 

oO 38 3,4 

ae Treatment. Rumarxs. 
ew x iQ 

. a Acre. | Kanal, | Marla. |Maunds.| Seers. | Maunds.| Seers, 

ca 

4 


s 
a1. -ame} Deep cultivation eee 1 ae 15 18 37 17 12 
6 h 
’ * 
16 ' 
——— Ditto ae 1 3 ‘ 26 10 19 4, 
7 
3 
Fees Ditto bee 1 7 2 40 oy 21 7 
9 
3 
aun Ditto Se 2 ia 9 28 23 13 36 
8 ’ 
3 - 
esd Pee Ditto 53 1 7 12 Ayo IB), 0US) 14 24, 
vi 4 
3 
ND ee Ditto ue 1 3 2 20 30 14 33 
6 
Total Ag pais 6 162 NO aa ih 
Average outturn per acre oes «oe toe / 16 25 
AMET SALT ERAS ISNA SAE RNS AEA AST ELLA SCORE ENR TMES NESTS APA SERA RELEASES SER PES FP RON SNM BSN 
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Statement No, III. 


STATEMENT SHOWING THE OUTTURN OF TORIA GROWN AT THE REH FARM, NARWALA, IN RABI 1916, 


{verage outturn per acre SViliceol Ihicce fipeasiibees desert ve eae see ade te 9 | 32 


< 
| WEIGHT OF rca 

2 Ann ACTUAL TORIA Mtoe: OurtuRN 
= *  jovrrugn,| GIVENIN | “looming [PEBACRE. 
C=} WAGES. 
ee Treatment. . WAGES, REMARKS. 
° 
gs ie 4). \4l; 
BS E\3 213 |3\2 
A <a | : aie Vay 
18 

— | Deep cultivation rea) ah ss 15 5| 8 | 36 
3 ‘ 

18 

= Ditto pesaiee Leland plae |) 18)! 12 ain 30 17 22 | 10 | 10 
4 

18 | 

— ‘Ditto veo ee.) Oi! SSuieee 18 16 20; 10) 8 
5 : 

18 

ial Ditto oes 2 eee 12 16 38 aoa 28 16 10 vf 33 
6 

18 

_ Ditto Peper 2 Whe feo 16 |) SLu imme ris 16 BLS i 
uf 

78)0" 

—— Ditto ‘ LO Olee le 18?) Salaam a 18 8| 8 | 20 
8 

18 ; 

— Ditto Fe Ai re Ue eee Usa Rd al Ari Spa tae 6 
a 

| 

18 N 2 

Fee Ditto poe | 1 eoe pos 18 22 tee ee ST) 18 22 18 22 
10 | 

17 

— Ditto ee | 1! 5115/16]... Ra 2A, 15 16} 8 |} 88 
24 

a8 Ditto Jas be 15 | 164) 105i 23 15 PAP EN nc al ets) 
2 ; : 

17 

ue Ditto Poe 1S) (216) |: LO ey. 81 15 TORSO mes 
3 ’ 

17 

— Ditto oe. | 1} 5 | 15 | 22) 35 1 2 21 33 | 12 | 28 
4 

a ie 

— Ditto : oon 1 Del eramt nde 23, 1 3 20 20 | 12 | 24 
5 

17 . 

are Ditto AR Bt bc a a oe BR | ae) He eyeoh cutie 3 
6 

17 ' 

oS Ditto mat Ppa ONG Aa OLS Ra aR sa 26 Pa le Qu ike 
7 

17 

a Ditto Ooe 2 eee 10 24 ooo ooe ooo 24 aoe 11 26 
8 . 

ay 

aS Ditto ooh ONL Rie LO mS. |> ses ooo 19 25 | 9} 32 
9 

17 

as Ditto AEF 2]... | 15 | 165 |} 32 aoe ane 15 82 7 | 22 
Oe” 

Road } Ditto ’ Pro Ber 6 | 12.).11 5 hie eee 11 Bi | 13) 1 27 

Total saad es 6 | 19 |838 | 15 6 29 }. 331 26 She ae 


a 
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Statement No. IV.. 


STATEMENT SHOWING THE OUTTURN OF WHEAT GROWN AT THE REH FARM, NARWALA, IN RABI 1916, 


ACTUAL OUTTUBN, |OUTTURN PER ACRE, 


a=] 
ca B\ Area 
eSy Treatment. in 3 a REMARKS. 
rei, acres, a of = gi 
Be g 5 i 
1 
e Ordinary cultivation ove 158 51 15 32 21 
1 | 
wn Ditto ove tes 1°33 48 25 36 22 
1 
Ei Ditto bos a8 1°46 43 fi 5 29 21 r 
1 
e Ditto Ae a 1:67 47 20 28 18 
’ 
I F , 
ee Ditto se ons 6:25 22 20 36 oes 
1 
7 Ditto 200 oo 1°72 65 ood 37 32 
2 
zs Deep cultivated and redrained  . 2°35 45 as 19 6 af 
2 
z Ditto of 2°36 42 20 18 ae 
2 
ie Ditto Ay nat 2°40 45 10 18 834 
2} s 
a Ditto a wn 2°30 49 10 21 16 
4 : 
2 
nS Ditto ooo ves 2°62 64 10 24 21 
2 
a 
7 Ditto oe ow 1°62 89 83 24 23) 
2 . 
- Ditto oe f5 2°31 45 AS 19 19 
2 : 
fig Ditto ra6 Cr 2°41 36 22 15 16 
2 j 
ve Ditto as ves 2:10 42 20 20 5 
2 
aes Ditto Pen Wee 2°39 39 16 * 
46 18 20 
3 
fs 3 drains made evo ro 1:93 45 ose 32 14 
3 , J 
m Cultivated and drains made ov 2°39 42 20 17 31 
8 A = 
is Ditto ve oor 2°42 AT 20 19 25 
‘ 
EN D itto ove eee 2°62 52 20 20 1 
3 e ” 
om Ditto as Ses 2°0 AA, 37 22 18 
£3) 
Kuttar Ditto ves Aa 0°16 3 10 ' 120 22 
Road Cmmeess | ey —eeeenee | eee? | cement oie yy foamed 
Total poe 42 765 963 25 eeu e 
Average outturn per acre oe fs a “a 22 21 
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APPENDIX IT. P 
Report of the Economic Botanist, Punjab. 


Cottons. — General.—Cottons were again grown on the 10 aere block of land, which on the 
whole is a light loam and through which several streaks of very sandy soil pass. Blowing sand 
did a lot of damage to the young plants just after they came above ground. 


The summer season was excessively dry and hot and caused a very large number of carly 
formed cotton flowers and bolls to fall throughout the Punjab plains. The crop Was, therefore, 
generally a miserable one, especially the desi cottons, which, owing to their comparatively short 
flowering season, lost a large proportion of their crop in this way. - American cotton having a 
much longer flowering period formed new bolls later and produced a crop comparatively much 
better than the desis. Bollworm also appeared to some extent in some districts. Our experi- 
mental cottons at Lyallpur suffered to a considerable extent from the drought and heat, and a 
flight of locusts on 30th August did further heavy damage. 


Acclimatised American Dharwar cottons.—The American cottons grew on the same 
block of land in the season 1912-138, and it was noticed by ourselves and Tata and Sons (who 
kindly examined the fibres) that the samples contained extraordinary amounts of long and short, 
weak and strong fibres that year. We noticed that where the land was most sandy this was 
most pronounced, and that where one variety was growing on such land and also on land of 
ordinary quality, the irregularities referred to were not found in the latter. In the past two 
years, 4.¢., 1913-14, 1914-15, when cottons were grown on medium lands these irregularities dis- 
appeared. This year 1915-16 we again noticed the irregularities noted in 1912-13 and Messrs. 
Tata and Sons in their report on the fibres also notice the same. These irregularities seem to be 
due to deficient water holding power in the sandy soils, and attempts are being made to arrange 
experiments to give further data on the point. Meantime it is wery important to note that 
American cottons should not be grown on very sandy land, not only because of the much poorer 
crop which they will produce there, but because if their lint is mixed with that grown on medium 
loam the regularity of length and strength of the fibres of the whole consignment will be much 
impaired. 

The fibre of desi cottons being comparatively short and rough is not so much affected 
when these cottons are grown on sandy soils. 

In the past year we have had reports from several places that both American and dest 


cottons have had a lower kan (proportion by weight of lint in the unginned cotten) than usual 
by 1—5 per cent. This is also apparently connected with the excessive drought and heat. 


In spite of the very bad season, poor soil, etc., a number of the American selected cottons 
in the experimental area yielded 10 maunds or over of #apas (unginned cotton) per acre on areas 
ranging from +4; to ¢ acre each, and selections 280 F. and 275 F. gave 14 maunds approxi- 
mately on 4 and } acre plots, respectively. Owing to the unequal quality of the land compari- 


‘sons of outturns are of little value however. 

On very rich lands a number of selections gave 13 to 16 maunds approximately of Lapas 
on +1, acre areas. Hxperimentg conducted with selected American cottons grown on both 
trenched and untrenched highly manured lands and on ordinary lands gave us the following 
general data :— | 

(a) The outturn of 4apas was much greater on trenched than on ordinary land. 
(2) There was little difference in the kan. 
(c) The lint tended to be rather longer and finer on the ordinary land and generally 
spun rather higher counts. 
These experiments are being repeated. 
’ Messrs. Tata and Sons valued about 60 samples of American cotton for us, Their basis 
of valuation was the price of well-known cottons on the same date, v7z.— ° 

Tinnevelly, Rs. 345, Hinganghat, Rs. 275, Surat, Rs. 350, Navsari, Rs. 365, Broach, 

Rs. 290, Fine Bengal, Rs. 230, American Middling spot Liverpool, 8°56 per lb. 


Briefly the report on our cottons is as follows :— 
; Spinning Price per candy: 


counts. of 784 lds. 

Rs. 

168 F., plant I... ads j.. a 5058. 500 
Ze Bas re & yy cures 4.50 
Cross No. 12, plant II Ke aa} sy DU Se 4.25 
161A. F. sh Kia ne ih Niece 0, Se 400 
274 soe bis bat wv» «448. 400 
280 F., plant I ... ik fis (A: BOS, 400 
50 8. 400 


And very many samples valued between Rs. 850 and Rs. 400, 


x 


Some interesting results have been got from environment experiments this year. These 
will be continued. 


Desi cottons.—The main types of dess cottons have now been separated some years and 
are being tested fram the economic point. of view. 


At present No. 1385 A. G. Indicum 
vi No. 24 A. G. Indicum, var. Mollesonea 
> No. 109 A. G. Neglectum, var. Major 
af No. 80 A. G. Neglectum, var. Rosea 
Mi No. 20 A. A. G. Sanguineum, var. Major 
3 No. 28 D. A. G. Sanguineum 


have been handed over to the Professor of Agriculture on the Lyallpur farm and are bemg. 
tested on a field scale by him. 


A duplicate lot except 28 D. G. Sanguineum is being tested at Hansi by the Deputy 
Director of Agriculture there. No. 40 G. Neglectum, var. Kosea, is now being tested on the 
Sargodha seed farm by the Deputy Director of Agriculture, Gurdaspur. 


More will be tested as occasion offers. 


Wheats—General.—Ten acres experimental and 1 acre non-experimental lands were 
occupied by wheats: 84 acres were of medium loam and 24 acres were rather sandy and poor. 
The season throughout was very favourable for the crop on our lands. Practically no rusé 
appeared ; the crop was well grown and the grains were very well developed. 


Punjab natural types.—The 25 originally classified types of Punjab wheats were grown 
on small plots. The 36 new types found from surveys, etc., in the province were grown on 
areas ranging from z', to } acre each. To compare their cropping and other powers they with 
all others on plots of these areas or over, were as usual grown alongside of each other in long 
narrow strips with type No. IX at intervals as a standard. 


Types VIIIA, VIIIB, IXA and IXC gave the heaviest outturns among the bearded 
types. Excepting IXA, which is a red wheat, they are all hard amber grained. Among the 
beardless types XVIIA, XVIIB, XVIIC, XVIIIA and XXIIIA gave the heaviest outturns. 
They are all red grained, except XVIILA, which is light amber, hard grained. 

For detailed results of the year’s cropping tests of the 36 new types referred to see 
statement A. 

Crosses.— Over 100 crosses were grown on 34 acre area each with No. IX as a standard 
at intervals. Seventy-three of these have been selected for further tests. Some of them are 
very promising. A large number of crosses were also grown in single rows. Seeds of the best 
of these have been kept. 

Canadian wheats.—Four types of suitable Canadian wheats were grown. The grains 
received from Canada did not compare favourably in appearance with the best Punjab types of 
wheats. The crop got from them matured so late that the hot winds shrivelled the grains badly, 
and the amount of grain got per acre was poor. 


Ear-cockle on wheat.—It has now been definitely proved that the Tylenchus, which forms 
the earcockle in wheat, also causes the gummy disease on wheat heads, the cause of which has so 
long been a mystery. 

Work is being continued on this and also on root rot in cotton. 


Barley and grams.—From the collection of Punjab barleys’over a dozen types have been 
isolated. Work in connection with their comparative agricultural, malting and other economie 
properties is proceeding. 

From the collection of Punjab grams, over 2 dozen types have been isolated. Their 
economic properties are also being compared. 


Scotch potatoes.—Hleven varieties of Scotch potatoes grown in the Simla hills last year 
interstripped with the local dese potatoes and occupying altogether an area of 1} acres, gave an 
average value of Rs. 374 gross income per acre, as compared with Rs. 197 per acre from the desis 
grown along with them. All available seeds have been eagerly bought up by zamindars in the 
neighbourhood of the experiment. The work is being continued. 


Date-palms.—The fruits from the imported Arabian trees are of better quality than those — 
from the’ best local trees, and these im turn are of far better quality than the average local fruits. 
We sold our Arabian fruits last year ati annas 6 per lb. done up in card board boxes, and we 
could not supply the demand for these. The average price of country dates varies between 
Rs. 5 and Ks. 10 per maund, A publication on the subject in English is in the press and 
one in Urdu will follow soon. | 


Miscellaneous work.—W ork has been done on fodder crops, such as oats, kura grass and. 


Japan rapes ; also on maize, fig and other crops, and district surveys of cottons and various inves 
tigations undertaken. 


D. MILNB, 


Beonomic Botanist, Punjab. 
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APPENDIX IV. 


Report of the Assistant Professor of Entomology. 


l. The sugarcane moth-borer.—A representative collection of the various species of 
moth-borers from canes, maize and sorghum has beenfreared and sent to Pusa for identifica= 
‘tion. . 

The cutting of “ dead hearts ” proves equally effective against all moth-borers which 
attack young canes. 


2. Cotton hollworm and tts parasites (Rhagas Spp.).--Last season American cottons 
remained free from bollworm throughout. Dest cottons suffered from drought, and in October 
and November the bollworm attack in them appeared high on account of the scarcity of bolls. 
All cotton-growing districts were supplied with large quantities of Rhogas parasites by the 
beginning of August : but their further distribution was not carried out as efficiently as it might 
have been by the district revenue staff. This year a beginning is being made to have the 
parasite distributed where necessary by the agricultural staff. They will certainly do it more 
efficiently than the kanungos and patwaris to whom the work has generally been entrusted in 
the past. 


3. Mango-hoppers (Idvocerus Spp.) control exneriments.—The Hoshiarpur experi: 
ments gave the following results :—(z) Weekly spraying of the flowering shoots with crude 
oil emulsion before the opening of the flowers is successful. Smoking is also good but a little 
less effective. (¢#) Both spraying or smoking should be continued till the end of May, as 
hoppers attack not only flowers but young fruits which fall off. 


Spraying is expensive : each application costs two annas per tree. Hence, unless the 
fruit is specially valuable only smoking can be recommended and should be practised through. 

4. Mango mealy bugs (Monophlehus Stebstngt).—The experiment tried of tying a 
belt of cotton round the trunk of trees to prevent the ascent of these insects proved ineffective. 

5. Melon fly.—During April and May the first attacked fruits were destroyed. The 
pest was thus kept down and the main crop was saved. 

6. Serceulture.—Five hundred and seventy-five ounces of French silkworm seed were 
reared. Sheikh Ghulam Sadiq distributed 400 ozs. in'Gurdaspur districtand we gave 175 ozs. 
in Sialkot, Ambala, and Hoshiarpur districts: 5654 ozs. were reared by villagers and 93 ozs. 
were distributed in small lots amongst 32 village primary schools. 

The result of the rearings remained poor throughout as the seed was pebrinized ; conse- 
quently, the worms died towards maturity in large quantities : further, the season was generally 
unfavourable, for, on account of the failure of. winter rains, the mulberries produced coarse 
leaves of poor nourishing qualities. 

‘ A total crop of 73 maunds 3 seers of dry cocoons was obtained, and this was sold for 
Rs. 5,087 at the exhibition held at Gurdaspur at the end of May. 


I visited all the sericultural tracts and arrangements are in progress for starting mul- 
berry nurseries for bush and tree plantations. 


MADAN MOHAN LAL, 
Assistant Professor of Entomology, 
Punjab Agricultural College, 
Lyalipuy. 
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APPENDIX V. 
Report of the Agricultural Engineer. 


Introductory.—I remained in charge of the office of Agricultural Engineer to Govern- 
mcut during the whole year 1915-16. , 


Well boring.—The establishment employed on this class of work consists of three super- 
visors and 20 borers, each borer having one mate to assist him. The object of the work is to- 
increase the supply of water in ordinary wells. During the year a total of 346 wells were 
bored, this being an increase of 109 over the previous year’s work. An increase of water was 
obtained in 238 of the wells bored, representing a percentage of success of 68% against 594 in 
the previous year. 


Many of the failures are due to the fact that the well owners are unprepared to pay the: 
cost of completing the work, and many of the so-called failures could be rendered successful by 
a somewhat deeper boring ; further several failures are due to methods unsuitable to the sub- 
soil conditions. But during the latter half of the year a form of small strainer was employed 
in sub-soils unsuited for the plain pipe method, and these proved satisfactory. In 37 wells, 
borings were made in sub-soil which proved unsuitable for the plain pipe and strainers were 
used ; only three of those failed and the remaining 34 were successful ; of the three failures, two. 
were due to inexperience in sinking and the third to faulty design. Considering that the new 
method of treating sub-soils previously considered unsuited to boring was only started during 
the latter half of the year, it is hoped that the percentage of successes may be further increased 
in the future ; considerable trouble is however being experienced in obtaining the necessary 
material for this class of work on account of the war. 


The demand for this class of boring is keen and the well owner is always willing to pay 
the cost of the work when it proves successful. Owing to the war, prices for pipes etc. have 
risen very considerably, but, in order to encourage the work, full market rates have not been 
charged to the well owner : increases in cost of material have been made cautiously and gradu- 
ally and are not as rapid as the market rise, but it is hoped in time to recover full market value 
for the material used in this work. 


Tube wells.—This class of work refers to borings from which large quantities of water 
are obtained by mechanical power. The necessary boring plant for this work was only receiv- 
ed at the end of last September, and consequently little work has been done. Three tube well 
schemes have, however, been completed since the arrival of boring plant, the aggregate cost - 
amounting to Rs. 15,000, and other schemes of this description are in progress, Many appli- 
cations for tube well schemes are being received, and at the present time there is sufficient work 
to keep the present staff and boring apparatus employed for the next year. The total number 
of enquiries regarding this class of irrigation plant amounted to 81 during the past year and 
for these 75 detailed estimates and reports were prepared. In all, 12 of these estimates have 
been accepted and work will be carried out. Different sizes of tube well schemes are being 
installed in various places : the average installation put down is capable of irrigating three 
hundred acres a year, and so the ultimate advantage of this class of work is obvious. 


Boring plant.—As stated in last year’s report the 15-inch boring pipes were not expect- 
ed to arrive in time for work during the year 1915-16, and as a matter of fact these pipes did 
arrive so late that it will be a few months yet before all necessary fittings, etc., are completed. 
in order to permit of this plant being used. Owing to financial stringency no power boring 
plant has yet been obtained, but it is hoped to obtain some of the lighter varieties in the coming 
year. Until a heavy power boring plant is obtained artesian supplies cannot be exploited, nor 
can much development in ordinary tube well work be expected until the necessary plant is con- 
siderably increased. 


Other works.—A type grain godown has been designed and is being erected in Mont- 
gomery district by private enterprise. An elevated grain bin of 500 maunds capacity has been 
designed and will shortly be erected for experimental purposes. In all about thirty designs 
have been prepared for various implements and machines connected with lift irrigation and 
agriculture and several of these are awaiting the erectton of a workshop and necessary tools. 
for their construction and trial. 


Many schemes have been prepared for lift irrigation on a large scale, but so far none of 
these have materialised, and it is hoped that in the near future Government will be induced to 
finance a scheme which will show the financial advantage of dealing with lift irrigation on @ 
comparatively large scale. 

Work generally has been seriously handicapped during the past year both by the high 
prices of tools and plant, etc., and by the difficulty in obtaining materials : unfortunately these 
conditions are likely to affect the work of the coming year also. } 


T. A. MILLER BROWNLIE, 


Agricultural Engineer to Government, Punjab. 
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Appendix A. 


WELL BORING, 


| WELLs, | 
No. | Name of district | | REMARKS, 
Noa of Successful, | 
| TEU ODIB TEN = |) AIEEE B50 A Pe OE 
1 | Gurgaon ,,, en 54 44 }) 
! 
2 | Hissar Ade so ate de 3 3 | } Rewari Circle. 
$3 | Karnal 5 Nas oe ece 21 13 
4} Ambala fa we ahe ses 10 2 | Owing to running sand the 
— —_—_| ——---- ——| percentage of failures in 
88 62 | this district is high at pre: 
oA | pa sent, 
5 | Ludhiana ... an uae oe 61 38 |) 
6 | Ferozepore ... é tas a “3 34 28 | 
? : { Ludhiana Circle. 
7 | Montgomery ne see aa 27 _ 19 
8 | Bahawalpur State sei nae one 2 ad J 
124 85 
9 | Jullundur ... mae ~ eon 32 18 }) 
10 | Hoshiarpur ye ai 47 31 
11 | Gurdaspur ... ean oe 7 5 
12 | Jhelum... wee : 3 1  sottendne Circle, 
13 | Mianwali ... ie pe 1 1 
14 | Amritsar... Ade es ibe! 15 15 
{ 
15 4 Sialkot Be et toa bts 29 20 |) 
184 91 
ve SS ——e. ee eee ee 
Total: Po 346 238 | 682 per cent., or say 69 pet 


cent. success. 


Appendix B. 
TUBE WELLS COMPLETED. 


1. District Gujranwala, village, Khaka, near Baloki. Owners—S. Nihal Singh and 
Jowahar Singh. For general crops irrigation capable of irrigating over 300 acres per annum * 


2. District Lahore, Lawrence Gardens, Lahore. For garden irrigation—capable 
of yielding over 1 cusec. 


3. District Amritsar, near city. Owners—Kaloo Shah-Behari Lal, For tobacco 
crop chiefly—capable of irrigating over 300 acres per annum, 
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APPENDIX VI. 
Report of the Professor of Agriculture on the Lyallpur Farm. 


1. Introductory.—I took over charge on April 28th from Mr. Roberts who proceeded 
on combined leave on that date. 


2. The season.—This has been a year of very deficient rainfall ; the total for the year 
amounted to only 3:04 inches as compared with 21:05 inches in the previous year. The average 
rainfall for the periods of five and ten years previous has been 14°98 and 15:32, respectively. The 
very hot dry weather from August to November 1915 did not conduce to a high yield of cotton ; desi 
cotton suffered more than American. ‘The dry winter was by no means unfavourable to wheat 
(except where the cultivation and irrigation were both insufficient) ; such rain as fell came at 
timely intervals. Rust this year did exceptionally little damage, and the grain matured well 
with a minimum of that shrivelling which is usually ascribed to hot dry winds in April. Maize 
did very well this year, and toria yielded an average crop, which fetched a fair price ; for sugar- 
cane the season was unfavourably dry. In generalthe season has thus been a favourable one — 
for irrigated land such as that on the Lyallpur Farm. 


3. LHxperiments at the farm. —(a) Sugarcane, maize and cotton. 


Manurial expertment.—For full details see report for the year 1911-12 where the ex- 
periment was fully deserived. This year’s results are given in statements 2, 3 and 4. 


(6) Manurtal experiments with sugarcane, marze and cotton in the khartf series and 
gram, wheat and torva in the rabt.—See 1911-12 Report for details, and statements 5 to 10 for 
this year’s results. 


Torva.an square 26 (statement No. \1).-—These results are very interesting as repeatedly 
giving evidence of the reliability of the land used in different years for the two following 
experiments : — 


Spacing experiment with 4 I. cotton (square 26).—See statement No. 12, 


Wheat varietal tests with Punjab types 11 and 17 and Pusa 12—See statements Nos. 
13 (a) and 13 (6). The results agree remarkably with those of the last year, and in view of 
the fact that the experiment each year comes in rotation into different plots, are extremely in- 
teresting. The following is a summary of the last three years’ figures :—— 


1913-14, 1914-15. 1915-16. 
Mds. Srs. Mads. Srs. Mads. Srs. 
After cotton. 
Punjab lye. Le eG 21 12 28 30 
Punjab 17 ... wat Mabe ae 20. 27 28 22 
Pusa 12° i: 23) ah ee 20 - 5 26 20 
After wheat. 
Punjab 11 ... eet ie sca 180.360) 291408 
Punjab 17 ... halt se 17;,..37 18 33 
Pasa doe, oS SMBUALIT HOO Mbt LA | 


After wheat Pusa 12 does as well as, or slightly better than, Punjab 11, and better 
than Punjab 17, but after cotton the Punjab wheats do better. 


In the tests on the tenants’ area, where the conditions as to cultivation, etc., are not 
quite so favourable, but resemble more those prevailing on ordinary zamindars’ land, Pusa 12 
gives a less yield per acre than either of the Punjab wheats, as may be seen from the following 
figures :—— 


Number of Total area. Average yield 


tests. per acre. 

K. M. Mds. Srs. 
Punjab 11 10 41 10 2 oe 
Pusa 12 DEY Lave 41 Il 18 31 
Punjab 17 4 1625 17 28 
Pusa 12 mM; e LGnaas 15 35 


Pusa 12 did better than Punjab 11 in only three of the tests; and better than Punjab 
17 in only one case. 
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In the comparative tests between Punjab types 11 and 17 under the'same conditions, 
Punjab 11 does distinctly better than Punjab 17 :— 


Number of tests. Total area. Average yield 


er acre, 
K. M. Mads. Srs. 

Punjab 11 | 10 f 36 16 17 22 
Punjab 17§ *" ath pi Sita Lise bor es 


Punjab 17 did better in only one. of the tests. 
The corresponding figures last year were as follows,:— 
Number of tests. Field. 


: Mads. Srs. 
Punjab 11 1 f 5; 10 
Fusa 12 a At - a 135.83 
Punjab 11 TT f ll 6 
Punjab 17 Ve ‘e ia ei) 10 10 


| ‘Pusa 12 did better than Punjab 11 in only two of the tests and Punjab 17 did better in 
“four. cases. 


Nots.—This average is lowered by one plot, badly affected by kallar, which gave only 4 maun's and 15 seers, 


The characters of the wheat seasons of 1914-15 and 1915-16 were in many respects 
markedly different. 1914-15 was a year when rast and also shrivelling of grain were rather 
bad and yields were not high. 1915-16 was on the whole a good year for wheat grown under 
such conditions as prevail at our farm, and the tests are conducted on different plots each year, 
yet the annual results of these varietal tests are in almost striping conformity; this year’s 
figures confirm those of last year, and emphasise the remarks made about,these wheats in last 
year’s report. The gist of these remarks was that these two beardless wheats, Pusa 12 and 
Punjab 17, give distinctly less yield than Punjab 11 under ordinary conditions. Only under 
certain conditions as to land cultivation and irrigation the beardless wheats’ may yield as well 
as Punjab 11. But under such conditions as prevail on our tenants’ land they give a yield 
inferior to that of Punjab 11. And this inferiority is such that not only would Pusa 12 and 
Punjab 17 be less profitable under the prevailing conditions of our wheat trade, but they 
must remain so, unless and until these wheats of superior milling and baking properties 
command a very much better price per maund than Punjab 11. As yet this is not the case. 


On the strength of these results we are continuing our present policy of distributing 
in the districts mainly Punjab type No. 11. More extensive tests of Pusa 12 as against 
Punjab 17 will be made next year: the tests of these two varieties against Punjab 11 will 
be discontinued. 


Varietal tests of wheat have now been carried out on a considerable scale at Lyallpur 
for many years and in a great majority of the tests Punjab 11 has appeared to be the best 
yielding and most reliable of the commoner Punjab wheats. This is confirmed by our wheat 
surveys and our experience since this wheat was distributed in a pure state in the district, 
where if is now grown pure on a large and rapidly increasing scale... But we are continually 
testing new varieties, and there is not the slighest reason to suppose that Punjab 11 is the 
last word in wheat seed for these canal colonies. On the contrary, we hope it will be possible 
greatly to improve upon it. For the present. however it has proved-its all-round suitability 
for this tract, and the superiority of another wheat must be thoroughly proved before Punjab 
11 can by displaced. 


Wheats handed over recently by Economie Botanist.—Three wheats, 8-A, 8-B and 
17-B, have been subjected to preliminary tests against Punjab.11. The results may be 
summarised as follows :—— 


¥F B Total of area of | Total outturn of | Outturn per 
Type No, ae each type. each type. acre. 
Se 
58 
4 

K M. Mds, Sra, Mds. Srs. 
a 18 16 23 16 31 

6-A bee aoe pee Ooe 2 
: 4 18 15 26 16 4 
8 0 26 21 26 21 

$-B eee eee oe aoe 2 
: 8 0 21 19 21 19 
( 11 7 83 17 33 22 
17-B mae eee eee oer 3 
( 11 9 81 33 21 35 
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~ No. 8-A gave a better yield than No. 11 in one test, less in the other where it wag 
affected by kallar. No. 8-B did better than 11 in one plot, worse.in the other. No: 17-B 
did better than 11 in each test. Nos. 8-A and 8-B are bearded wheats which appears to have 
strong white grain, and their figures as to yield compared to No. 1] are encouraging. These 
two varieties will, therefore, be further tested next year. No. 17-B, although it has yielded 
slightly better than No. 11, has a beardless ear and red grain. Therefore, since it will be im- 
possible to test more than two of these varieties thoroughly this year, No, 17-B will not be ° 
grown under test conditions this year. 

Cottons handed over recently by Economic Botantst.—The results are recorded in state- 
ment 14, But it is not considered desirable to offer any comment on this subject at present. 
The varieties are being further tested this year; and itis hoped that it will be possible to make 
a fuller report on this subject next year, 

Sugarcane varuty expertm«nt.—See statement No. 15. 


Dhaulu was rejected last year as not being sufficiently hardy for this tract. Kansar is 
being tried in its stead. 

Hydraulic experiments.—See statements Nos. 16 (a) and 16 (4). The experiment hag 
been so recently started that it is not desirable at this stage to attempt to draw elaborate con- 
clusions, but the yields, both absolute and relative, of the various plots are interesting, With 
regard to the former, it may be pointed out that on one plot a yield of wheat corresponding to 
334 maunds per acre has been obtained with a total depth of irrigation (including that before 
sowing) of less than 13 inches, and a rainfall during the four months before sowing of little 
more than 1:6 inches; as well as about one inch after sowing. It is suggested that these 
figures will compare, not unfavourably, with dry farming records in any part of the world. 

The relative yields of the various plots appear to demonstrate the value of harrowing 
the growing crop; and also to suggest that, for the ordinary methods of irrigating with 
canal water in thé colony, the practice of making eight kiaris per acre is not far wrong. 

The results so far obtained need confirmation in future years before reliable conclusions. 
can be drawn. 

Manuring experiments with calctum nitrate.on wheat.—See statement No. 17. 


There are marked increases resulting from the application of the manure, but they are 
obtained at a cost which renders them barely profitable. 


Hot weather compared to monsoon ploughing for wheat.—See statement No. 18. 


No rains fell sufficient for ploughing this hard land, so that the so-called “ raing« 
ploughing ”’ was carried out after irrigation in September, and, as might be expected in these 
circumstances, markedly beneficial results accrued from the hot weather ploughing. The year 
was exceptional and the experiment could not be conducted in the usual way, so that the 
results are not comparable to those of former years. 

Miscellaneous expertments.—A large number of other experiments have been carried. 
out; none of which appear to be of sufficiently general interest to merit report here except the 
following :— 

Laperiments with mangel warzels.—See statement No. 19. This year’s trials with 
mangel warzels are distinctly encouraging. The crop becomes available at a time when green 
fodder is scarce (April-May) ; and very good yields have been obtained. Two plots, each about. 
4 acre in area, give yields corresponding to over 1,000 maunds of roots per acre. This yield 
would not be considered bad under ordinary conditions in any part of England. Long Reds 
appear to be much the more suitable variety of those yet tried ; but others will be tried in 
future. The quantity of water used in growing this crop was extremely heavy, but it is hoped 
that means may be found of remedying this to some extent. 

Manurtal experiments wrth bone meal and gypsum on wheat and torra.—See statements 
Nos. 20 (a) and 20 (6). These experiments are of interest in view of the attention which has 
lately been drawn to the export of bones from India. Bone meal shews practically no effect on 
either crop ; gypsum has apparently caused a slight increase in the wheat crop. This may be 
seen from the following summary which gives the average outturns of grain per acre of the. 
various plots. . 


Tortia—Unmanured ... Ee ... 11 maunds and 30 seers. 
Manured with bone meal ... ... Ll maunds and 27 seers.. 
Manured with gypsum _.... ... 11 maunds.and 15 seers. 

#heat.—Unmanured ... ne ... 24 maunds and 13 seers. 

Manured with bone meal ... ... 24 maunds and 34 seers.. 
Manured with gypsum... ... 26 maunds and 25 seers. 


The residual effects of these manures on the succeeding crop will be noted this year 
(1916-17), and the experiment.is to be expanded and repeated in another part of the tenant’s; 
area. 


O. T. FAULKNER, 


Offg. Professor of /gricnlture, Punjab, Lyalipur. 
The 8th August 1916. i fe me “ . é 
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-Statement. No. 1 


‘SHOWING THE RAINFALL AT THE LYALLPUR AGRICULTURAL STATION DURING THE YEARS 1914-15 amp 1915-16, 


1 2 3 
‘ 
Name of month, Rainfall during 1915-16. Rainfall during 1914-15, 

June tes ovr ake "89 1-66 
July ove oF os see 26 8:18 
August ae oF te coe “AT 3°95 
September .., pe f sal A 170 
October et ise ace sb 2°33 
November w. p&: O07 
December a> oe ‘ Al ay. 
January ene oat al 200 oe 
February... a Ses : ‘AT “32 
March ove ava ice ae "12 19k 
April ti eo i ae 17 “76 
May ee tee “rn vee "25 eee 

Total ves 3°04 21:05 


ETE 


Statement No. 2 


SHOWING THE RESULTS OF SUGARCANE GROWN IN THE MANURIAL AND ROTATIONAL SERIES IN KHARIF 1915, 


Waient| Weicht|Wzrieut| WEIent| WaicHt es 3 8 2 
ABBA, OP GREEN); OF OF OB OF GURB 3 Q 4 ey 
f TOPS. CANE. JUICE. GUB. | PEB AORE. 2 3 a9 & 
3 Sag eld a iE 
% % Treatment, a ° S o RaMARKS, 
P=) 6 = on. ) © © 
s | Ete 3 3 ai oA aj Sec ates ota « 
Sisal] Fie Shes | al abe | eee) a | al ss Pea yes as 
é 2 = a 3 H B Be 5 a 5 re 3 a So os o's Oo 8 
° oO 3 3 a & ee 3 cP) C3 cob) 8 ro) a ct) a4 #9 e's 59 
mam |)A2iM\|ala a\n}aloal|sl/olstial a jal & ow a a on 
et eee emcees FO | comers SSS ne See Sees es Ee Se 
| 
que 4} 0} Castor cake at 10$ 107} 18°|121 | 24 | 69] 13 | 11 3 22 va 88°36 14878 | 196] 91 | Ploughing we 4 
ewts. per acre, ‘ 
Harrowing .. 13 
; Sohagaing and 
| it weeding ... 12 
2h 4} Q f Ditto 102, 8 115 \°83'| 57 | 38 | Te , 29 Dip ets 882 | 60°03 | 185 9°3 
| Hoeing etm Gi 
Watering soe Loe 
27 | | Date of sowing, 
— | 3} 4] O| | | Castor cake at 103 186 | 20 152 | 0 | 79 | 16) 14! 27 29 | 14 89'8 |522 | 185] 96] 28th March 1915. 
C, a ewts,° per acre / 
a and calcium. vit- Crashing began on 
4 | rate at 65 Ibs. nit- 24th January 1936. 
rogen per acre, and finished on 4th 
| February 1916. 
4/4) 0 Castor cake at 104/143 | 21 [135 | 24 | 74] O | 12] 28 25 | 16 1058 | 545 171 | 93 
ewts, per acreand 
erude nitre at 65 
lbs. nitrogen per 
| acre, | 


ety. 


he 3 | 
'S PI 
eis. ch 
“3s ms 


Red local maize. 


Treatment, 


xx 


Statement No. 3 


SHOWING THE OUTTURN OF MAIZE GROWN IN THE MANURIAL AND ROTATIONAL SBRIEG IN KHARIY 3916, 


WEIGHT OF 
ABEA, DRY- 

: STALKS, 
by , 3 
a A te ; 
=| c so z 
[=] a @ 
| | | A 


Residue of farm yard 4 0 ll 18 
manure at 15 tons per 

acre + residue of potas- 

sium nitrate containing 

65 lbs. nitrogen per acre, 


Residue of farm yard 4 ) 18 87 
manure at 15 tons per 
acre + residue of cal- 
cium nitrate containing 
65 lbs. nitrogen per acre, 


Residue of farm yard 4 


19 28 


o 


manure at 15 tons per 


acre, 


Ditto 


Maunds. 


15 


a7 


14 


‘WEIGHT OF Waiaur 
DEY OF... 
COBS. GRAIN, 


Seers, 


Cr 


26 


Statement Po. 4 


REMABKS, 


Ploughing outs 
Harrowing Preset 


Sohagaing coe 14 
Hoeing es 
Watering 30 a6 


Date of sowing, 2nd 
August 1915, 


Date of harvesting, 
23rd November 1915. 


SHOWING THE RESULTS OF RESIDUAL EFFECT OF MANURE ON FARM SELECTED BROAD-LEAVED COTTON 
GROWN IN THE MANURIAL AND ROTATIONAL SERIES IN KHARIF i915, 


BH 4 
t=) fo} 
{f 1 
{ 
‘ | 2 
27 
ee" 3 
£? 


Kanals. 


ABBA. 


Marlas, 


| Variety. 


Farm selected broad-leayed, 


Treatment, 


Ditto ditto 


Residue of green manuring with sengi 


Residne of green manuring with senji 


+ residue of calcium nitrate contain- 


ing 65 lbs. nitrogen per acre, 


Residue of green manuring with senji 


+ residue of potassium nitrate tcon- 


taining 65 lbs. nitrogen per acre. 


ACTUAL OUTTURN 
OUTTURN, PER 
AORE, 
ghee ne 
pe D b= a 
3 4 | 6 9 
5 6 10 13 
5 25 ll 10. 
a 31 3 23 


SR RS 


REMARKS, 


Ploughing ow 3 
Harrowing We 11 
Sohagaing ~~ 8 
Hoeing and weeding a 
Watering wow E 
Date of sowing, I4th and 


15th April 1915, 


Picking began on 8th Septem- 
ber 1916 and finished on 20th 
January 1916. 


— 


-— 
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Statement No, 5 
SHOWING THE OUTTURN OF SUGARCANE GROWN IN THE MANURIAL BLOCK ARHA D, STANDARD K, 


ae SQUARE 27, IN KHARIF 1915. 
eee eae 
' | a 8 g eS 
Wricat} Weient | Weient!] Waiaut |YIELD OF © i 7 
OF GREEN OF Ox OF GUR PER) 2 is x 
e TOPS, CANE. | JUICE. | GUR, ACRE. | $ A= 8 &0 80 
fae: (ge mea ce aha Sly ls |s 
S as Treatment. 2 3 i REMARKS. 
= wey e Pan rt) it) ro) o 
aS (3) on |. to) op io) ‘ 
a cals WE a a 4 af £8. 3 é a 
w ler | > Cet, Fae eam eS pe Sel eereag Bethe 
° 3 2 a Ae Pa a =| a r= a r=| a ad oo ae) a ® 
F, P- 8 3s 3 r= 5 u i=) 3 2 3 ha 2 9 c= © om ice 
Se S| 8 5 Se tan me PS aS ee SS Se ss 1s. | eS 
4 4Z\lG =< Se la aa tal ta |S Moat a | a |e Ay Ww Ba 
tf} 12 ; Unmanured «| redo | 41389] 5/18] 2] 27 | O| 21 | 18 | 38/913 |49-08 | 19:8 | 9-7 | Ploughing Pee ae 
18 Caleiam eynamide at 3 % | 42 | 82759 )-138 | 82) 51:6) 91] 31) 7 (721 541 19°4 |10:5 | Harrowing seth 
ewts, and 60°7 Ibs. per 
acre. ' m Sohagaing «. 14 
| 14 | + | Unmanured ww | oeo 8 | 16) 12|30| 6] 387 | 1718.) 28 | 25 |65-8. | 54-3 191 | 10:4 | Hoeing vee 
i} | 15 Calcium nitratest 4.amts + | 44/18) 69) 9] 389) a1] 7) 5) 35 | 25 |oae | 567 181 }16:2 | Watering Wes) ak 
and 110'6 lbs, per ucre. 
Date of sowing, 27th 
16 Unmanured | gy | 10} 2|16)29] 8) 11] 3 | 28) 80] 21 [60:03 | 40-4 | 207 | 10-2 March 1915. 
| 17 a Farm yard manure at 4 +0 39 | 18 | 59 | 26} 81} 0} 6] 15) 31 35 (661 | 519 20°5 |10:6 | Crushiag began ot 14th 
hes tons per acre, January 1915 and 
4 finished on 2lst Janu- 
18 Unmanured 4 8) Bll 7] 5] 18] 1) 2 | 14) 244) 727) are) 19:9 | 9-5 arty 1916. 
19 Amonium sulphate at 3| }% | 56) 7 | 82] 19| 41) 35 | 8 | 12! 41] 20/681 |50-9 | 19°83 |}10°06 
| ewts, and 4 Ibs. per 
| acre, 
| 20 Unmanured #5 | 10 | 20/124 22] (6| 6) 1) 32) 23) %.)83-6 | 48:8 21-2 |10°3 ‘ 
21 Gypsum at 5 ewts, per 2 | 86) 26 | 387 | 39 | 15/31] 8] 21/17] 28 )965 [41:5 | 22:4] 9-3 
acre, 
22 Unmanured woel rota l. O G 2 23 | 1 | 5| 0| 8| 71 14/200 |43°5 | 183 | 8-0 


Statement No 6 


, SHOWING THE OUTTURN OF MAIZE GROWN AT THE MANURISL BLOCK AREA D, SQUARE 27, IN KHARIF 1915. 


aa ARES ES ER ARNE SS AEE TM 


Weteut oF | WEIGHT or | Wuiaut or | WEIGHT OF | Yimnp PER 
DRY STALKS. | FRESH COBS,| DRY COBS. GRAIN. | ACRE, 
ES : 
z i © Treatment, s ; | REMARKS, 
6 i) 
fy Bee. “ : a a a5 v3 3 
oa | a at = x I i e é 3 ra] a a 
id Pade Pk | WRB | A N89) Me | RG RS 
a Fe | a < = D = wD 3 n a a = B 
< - R : 
Pel Ze | Wa antsed: Oa) coe | x3i0 0 22 0) 28 0 20 0 16 14 37 | Ploughing Pi ay, 
P 25 3 
|] | 24 Bone meal at 2’ ewts. and 80 2 6 22 8 ll 6 A 5 0 
| Ibs. per acre + lime at 5 ; Harrowing Wet: 
{ '-ewts, per acre, | ‘ 
25 Yeitannrad ase wo | Seo 23 1 30 1 13 ni 3} 19 11 | Sohagaing Pe 
SPY, 5 owt a GH OMA VSL Ga leI ar Pa oa baggy 2B 
if | 26 | ° ime at cwts, per acre + 3 . 
| | ammonium sniphate at 3 ; Hoeing and weeding 6 
F ewts' and 4 lbs, per acre, ' <i 
| 27 Unmanured ‘ as 1 15 1 17 1 6 0 38 1 7 2 | Watering La @ 
! 28| @ | Farm yard manure at 4 tons t 7 9 7 17 5 21 4 18 22 13 Aeon 1 
O18 : ate of sowin 
per acre. gy: 
Sys enact ie koaisal PM ait sail «all asi o8l ar]. BL a0dmeaeil tac, (ee teas 
= | Bone meal a cwts. an 1 
a 3 Ibs. per acre + lime at 5 . Date of harvesting, 28rd 
| = | ewts. per acre + ammonium November 1915, 
| 2 , sulphate at3 cwts. and 4 lbs, | 
' er acre. 
| 81 Sate Sh eis 1 18 H 21 1 8 0 39 17 81 
i} | 82 Superphosphate at 231 lbs. per + 9 16 8). 17 6 28 5 15 26 a7 
| acre + calcium nitrate at 4 ’ 
cewts. ard 110°6 lbs. per. acre 
| + ammonium sulphate at 3 % 
ewts. and 4 lbs. per acl e, 
a 33 Unmanured well eo 2 1 | 2 5 | Deak 1} 10}' 22) 116 
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‘Statement No. 7 


‘SHOWING THE OUTTURN OF COTION GROWN IN THE MANURIAL BLOCK STANDARD KHARIP 
AREA D, SQUARE 27. 


Se IS EE NE UTERO EESTI 


ACTUAL, OvUTTURN 
: OUTTURN. PER ACRE. 
b 
ve 
2 i « Treatment, $ REMARES. 
eels : 
nD Qu ° . “ 
fo} m 
6 S ‘g ~ = < = fi 
é 3 S 2 3 3 a ® 
Zi ra Z <q =| a a | 
( it Unmanured Rae rs seo eve seeoS 0 3 3 28 Ploughing eve 3 : 
| 2 Superphosphate at 231 Ibs. per-acre... es 0 34 5 19 | Harrowing ope AE 
3 g Unmanured ..: ons we Ig oa OD 0 15 8 24 | Sohagaing oop AL 
| 4 e Bone meal at 2cwts, and 80 lbs. per acre Bog 1 19 8 10 | Hoeing wo B 
| 5 ; Unmanured ... Bos oe | SSS 0 | 18 9 ‘6 | Watering we 1k 
274 6| 3% | Farm yard manure at 4 tons per| 332 1 15 a. 88 | Date of sowing, 11th April 1915. 
2 acre, 
, é Picking ‘began on 25th October 1916 
7 | § | Unmanured .. ove we | a5 0 18 8 8 | and finished on 21st January 1916, 
9 
co 
| 8| | Basic.slag at 8 maundsper-acre... 4 1 31 8 37 
g . 
9 iS -Unmanured ... a wel Seo 0 17 7 27 
10 Lime at 5 cwts. per acre & t 1 1 5 5 
{ ‘11 Unmanured ... aes oo | +3i5 0 3 2 33 


Statement No. 8 


SHOWING THE OUTTURN OF TORIA GROWN IN THE MANURIAL BLOCK AREA, SQUARE 29, 
; IN RABI 1915-16, 


: { 


YIELD OF | 


GRarn. STRAW. GRAIN PER 
ACRE, Ps 
£ ; = Treatment, 8 Remarks. 
eine te 3 
m Ay iS d nm n ra 
S76 | 8 cal) aflame eh esa ee NEE He 
: © 3 a 3 e ey 4 
z | ele ao fea) sie) 2s 
f 1 Unmanured ve dos | ata 0 5 0 15 5 5 | Ploughing we 2 
| 2 Superphosphate at 231 lbs. per 2 9g 7 q 8 10 35 | Harrowing ee ire 
acre. 
Sohagaing we 3 
8. Unmanured 1 oe |» See 0 16 1 15 7 9 
| Bo ite Watering ve) a 
i 4 Bone meal at 2 cwt. and 80 lb. 3 1] 38 6| 26 9! 32 
a ‘ per acre, | Date of sowing, 14th Septem- 
| ber 1915, 
5 Unmanured b. woo fh Metres 0} 16 1] 24 71 12 
t hd Date of harvesting, 18th Janu- 
27 4 6| -= | Farm yard manure at 4 fons t 2 15 6 33 1l 85 | ary 1916 to Ist Sebruary 
Ss per.acre, 1916. | 
"7 Unmanured eve eee 22, 0 17 1 9 7 23 
| 8 Basic slag at 8 maunds per 3 1] 34 5| 18 9; 10 
i acre, 
f 9 Unmanured deal o> | eso 0 15 1 5 6 27 
if 10 Lime at, 5 cwts. per acre sna $ a 3 18 17 
y u | Unmanured  ~ yc on fete ta Dig Es > HAASE ew 


XxX 


Statement No, 9 
SHOWING THE OUTTURN OF GRAM GROWN IN THE SECOND MANURIAL SERIES IN RABI 1915-16, 


OUITURN PER AORR, 


ACTUAL OUTTURN. 
é x : Grain. Bhusa. 
= 5" Treatment. 2 REMAREg, 
5 +s ° (3) 
[<a = os a . 5 . 
2 ms 3 a 3 aa I og 
i ex] eeive |. | eaeeee | 8 | € } 2 pus 
bald ~| 2 Spies | 2) | Seg eS | 8 tS | as 
4a A 4 < a Hn a nD ba) n a 7) 
a | ees a eae eee ee ee enna a 
mati ts Unmanured on | teh5 0 18 0 24 16 2 21 16 
| 13 Caleiam cynamide at 3} 3] 41 14{ 5] of 21] 382] 25] (0| Plongbing a: WG 
ewts. and 60°7 lbs. per acre. 
14 Unmanured re 1 a 2 10 19 38 40 5 | Harrowing ow. 19 
ih Calcium nitrate at 6 cwts. + 4 29 4 25 23 25 23 5 | Sohagaing ky 
‘ and 34°62 lbs, per acre, , 
16 ¢ Unmanured oe | oso I ll 1 28 22 34 | 30 12 | Watering one 4 
g 
D 17 Farm yard manure at 4 2 4 16 4 38 22 2 23 30} Hoeing Reo 
27— 3 oe tons per acre, 
Ry 18 3 Unmaxured aie es 0 24 0 24 8 16%; 8 10 | Date of sowing, 6th October 1915. 
° 
| 19 | ‘7 |Ammoniom sulphate at 340] 3 4 1 3| 382] 20 5| 19 Q | Date of harvesting, 17th April 1916, 
lbs, per acre, 
20 Unmanwied Es 1 7 Yamato 21) 12; 0 22" 13 
21 Gypsum at 560 lbs. per 2 4 5 3 5 20 25 16 25 
acre. j 
(| 22 Unmanured ooo | 30 0 8 0 10 7 5 | 8 | 36 | 


Statement No 


SHOWING THE OUTTURN OF WHEAT GROWN IN_THE SECOND MANURIAL SERIES IN RABI 1915-16. 
a a ea aaa a Acc ceca cacaaaaaaaaaaa amma nee eee) 


ACTUAL OUTTURN. 


Unmanured 


. 10 


OUTTUEBN PER ACRE. 


a . Grain, Bhusa. Grain, Bhusa. 
E s S Treatment, 2 REMARKS, 
& ee 5) = é a a £ 
a . ° - A c : eo) o} ; ia : 
. ° g 3 5 2 5 = 5 Me 5 5 
° 3 3 s s és cy 2 Ps o & ® 
2) qa GZ <4 Be wn | wD P= wa =| 77) 
EP 
fie 29 Unmanured xe rio 0 20 1 1 18 iat 37 0 | Germination good ; crop uniform ; 
well standing ; height 4 feet to4 
; feet 2 inches, 
24 Bone meal at 304 Ibs. per Ps 5 0 11 21 25 3 57 26 | Germination good; crop uniform ; 
acre + lime at 560 lbs. per well standing ; growth vogorons 7 
| aere. height 4 feet to 4 feet 4 inches, 
25 Unmauured ois 1 8 2 19 21 16 44 5 Ditto ditto, 
26 Lime at 560 Ibs. per acre + 2 5 14, 13 33 26 30 69 5 Germination good; growth exe 
a ammonium sulphate at 340 cellent ; height 4 feet to 44 feet, 
: lbs, per acre, ‘ 
27| © | Unmanured | gs| 2] wt} 2] 39] 22] 29) 53] 2] Crop uniform, 
D 28 Fs Farm yard manure at 4 tons 2 5 11 12 2 26 17 60 12 | Lodging 15 per cent. ; good crop; 
a7—2 e per acre. height 4 feet to 4} feet. 2 
B 29 | + | Unmanured ve | S80 1 9 s 5 hie be a © | Hedging 40 Pe cane 3 crop fair. 
3 
30 e Bone meal at 304 Ibs, per} {| 6] 2/ 15) 4) 25) I) 75) 23) Germination good; lodging 59 
acre + lime at 560 lbs. per per cent, ; growth heavy ; irregue 
x acre and ammonium sul- lar in ripening ; height 43 feet, 
hate at 340 lbs. per acre. 
| 31 ee oe | BBO a 7 3 18 a a ot 2} | Lodging 80 per cent, 
{ 32 Superphosphate at 231 Ibs. t 4 29 15 27 23 25 78 15 | Lodging 60 per cent, ; germination 
per acre + caclium nit- good, growth heavy ; irregular in 
| rate at 706 °62 lbs. per acre ripeaing ; height 44 feet, 
+ ammonium sulphate at 
340 lbs, per acre, 
pe 1 15 16 | 24 21 78 19 | Lodging 12 per cent, 


Ploughing 
Harrowing 

Sohagaing 

Hoeing 


a Cvs bd 


Watering eth ay 
Date of sowing, 25th October 115, 


Date of harvesting, 27th April 1916 to 29th April 1916, 


| 
| 
U 
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Statement No. i114 


SHOWING THE OUTTU2N OF TORIA (SEEDS AND STRAW) GROWN IN SQUARE 26 IN RABI 1915-16: 


2-A 


2-B 


3-A 


38-B 


ogee 


Toria .» | Wheat or z re 27 14 24 
Do. eit) Do. ay 4 3 351 9 15 
Do, Sey (pO ove 3 4 21 11 38 
Do. a id 3 3 21 9 11 
Do. a |) bos 3 5 10 13 7 


ff 


9 


= (1 Same, 
YIBED oF 
GRAIN, STRAW, GEAIN 
PER AORR, 
= s Name of crop. | Previous crop. g Remanxs, 
mn w g 
Ta ei a | a a 4 
i q 3 5 zg! 5 z 5 z 
6 a 2 a a a S S g 
o =a v tay ] 
A J <q a a) rant D A a2 


16 | Ploughing cae 10 
14 | Harrowing a 4 
2 
30 | Sohagaing Be 2 
3 | Watering Ne 4 
3 | Date of sowing, 14th Sep-~ 


tember 1916. 


Date of harvesting, Sth Janu- 
ary 1916 to 3rd February 


1916. 


Hear { 


0. of equare. 


Statement No. 12 


SPACING EXPERIMENT WITH 4 F. COTTON 1N SQUARE 26 IN 1915 16. 


REMARKS, 


9 |4rdsof the usual distance, 6.49 


ACTUAL OuTTuURN 
OUTTURN. PBR AGRE, 
? Name of variety. | Previous crop. g 
ig 3 
foy a 
=| nas Q 
aH 2 a : cS = 
1-A ses is 2 a7 8 
1-B 4 5 35 11 30 
2-A |Cotton4F, «. | Toria base). | ate 1 33 6 34 
2-B Ditto «| Do, es 3 4 27 4) 14 
VT 13 
9 15 
Floughins cee eee v0 Vala eve 
Harrowi ag eae bare PTY) ove oon a0 
Schagring ty ; 1 vos te 
Hoeing — Lt Be, eee rhe i! 
Wat ST. ang eee S es 


Date of sowing, 1: 3th and 14th ‘April 1915. 
Picking began on 3rd November 1915 aad finished on 22nd J anuary 1916, 


2 feet. 


Ditto 


ditto, 


Usual diatanee, ¢.g., 3 feet. 


Ditto 


ditto. 


1} times the usual distance, ¢ J: 


44 feet. 


Ditto 


ditto. 
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Statement No. 13 (a) 


SHOWING THE COMPARATIVE TEST OF WHEAT TYPES 11, 17 AND PUSA 12 AT THE AGRICULTURAL STATION, 
LYALLPUR, RABI 1915-16. 


ACTUAL OUTTUEN, OUTTUEN PER ACRE. 


Grain. Bhusa. 


Previous ' REMABKS; 
crop. 


No. of plot. 
Area in acres 


Maunds. 
Seers. 


| 


form ; early ; lodging 85 per 
cent. 

Ditto... 12 19 22 2 24 38 44 4| Do. «. | Germination good ; growth uni« 
form ; crop thin; early ; lodg- 
ing 50 per cent, 

Panjab 11... 13" 33 23 31 27 26 AT 22-' Do, os. | Germination good; growth uni- 
form ; lodging 9 per cent. 

Dittguen cn 14 87 25 37 29 34 5l 34 Do. &, | Germination good ; growth unis. 
form ; lodging 4 per cent, 

Punjab 17... Do. ».» | Germination good ; growth unis 


PusalZ .o 14, 1 26 8 28 2 52 16.| Cotton ,.. | Germination good; growth uni- 
form ; lodging 17 per cent, 


Ditto: 10 | Do. ... | Germination good; growth uni» 


form ; lodging 48 per cent. 


j b-no 
we) 
o 
wpe 


Ploughing oes coe too re) eee oor) eee see 5 
Harrowing ea see eve eco ‘ in ale 
Sohagaing eve vee evo ere sve ad see w«. 10 
Watering tee vee e200 eve ews ave soe toe 5 


Hoeing and weeding see 
Date of sowing, 24th October 1916. 
Date of harvesting, 15th April to 19th April 1916. 


Statement No. 13 (3) 


SHOWING THE COMPARATIVE TEST OF WHEAT TYPE 11,17 AND PUSA 12 AT THE LYALLPUR AGRICULTURAL 
STATION, RABI 1915-16. 


SRE EU SRR SERS ASSP BRL TE IRR NE 


AOTUAL OUTTUBN, OUTTUBN PER ACRE. 
Grain. Bhusa. Grain, Bhusa, 
Name of type. Previous: REMABES, 
‘9S a crop, 
Qo 
7 a n D a 
Ses | <3 autre | S| aékoe lipmp eel @ 
4 ae BE Sleeve |e (8) | beau & 
S cS a s 3 8 o s oS 
a Zi <4 a nN P=] wa | a =| a 
— Se ee = eee | eemest ere ewerset ee ——— a et eer eee 
fj A 3 
‘f|—la 3 | Pusal2 .., 10 38 22 18 21 36 4A 36 | Wheat .., | Germination good ; growth uni- ~ 
| : form; early ; lodging 15 per 
| A ; cent, 
/ =I b 4] Ditto ... 11 9 21 85 22 18 43 30 Do. «. | Germination good ; growth uni« 
7 form ; early ; lodging 175 per 
A ; cent. 
a8 a 4 | Punjab 11... 10 25 20 12 21 10 40 24 | Do. +» | Germination good; growth unie 
hay ‘ form ; crop standing, ; 
26}| A 
=F} 4| Ditto... ll 18 21 85 22 36 43 80 | Do. Act Ditto, 
| A 
A 
i(}/—3a| 3 |Panjabi7...| 8] ssl is} o| ‘17| 37| 36 als Dor (68 Ditto, 
1 > 
ie | | 
\{|—~—3 b 4 | Ditto se 9 34 19 3 19 29 38 6] Do. os Ditto, 
U1 


Ploughing eee z eee ave ave oe eve see eee 4 
Harrowing eee eee ove ry eae eee oes eco 5 
Sohagaing eee aoe . eee one eco 5 
Hoeing and weeding eee ove « ooe eoa oo ove 6 
Watering see vee one “ ory oe ove ad 


Date of sowing, 24th October 191 5. 
Date of harvesting, 15th April 1916. 


xxvi 
Statement No, 14 


SHOWING THE YIELD OF COTLON TESTED ON TENANTS’ AREA IN KHARIF 1915. 


OUTTURN PER 


AREA. ACTUAL OUTIUEN. ACRE, 
Year of handing 
Name of variety. sapieisear it REMARKS, 
3 : , 3 4 E Station. 
2 BC PW he RM 3 oa = be 2 
1 | 4F, Rea UN hl sey as cs 12 12 7 39 5 2 1910 
2 | 266 F. eae see ah ova 12 2 6 39 4 24 1913 
8) 4F. are “$4 vee on 9 0 5 14, 4 30 1910 
4 276 F. oes RY ai cos 9 10 5 27 4 31 1913 
5) 4F. ess 6 18 7 11 8 18 1910 
6 | 280 F. 7 3 9 3 10 6 1913 
"| G. ipa rosea, No 87 Ns B 5 5 5 33 8 35. i914 
8 | G. Indicum, No. 135-A... ree pee | y 15 4 30 4 37 1914 | 
9 | G. Neglectum rosea, No. 87 Hn 8 10 7 5 6 29 1914 
10 | G. Sangunum, broad leaf, No, 20-A. SAiees 9 16 A 88 4 2 1914 “| 
11 | G. Neglectum, rosea, No. 87 6 0 5 11 7 2 1914 
- 12 | G. Indicum mollisonea, No. 24 | q 8 4 ¥ 4, 20 1914 
13 | G, Neglectum rosea, No. 87 cee 2 10 if 33 5 34 1914 
14 | G. Neglectum, No. 40 ... ose 2 4 AY) 37 3 14 1S165 


Statement Eo 165. 


SHOWING THE RESULT OF VARIETY EXPERIMENT WITH SUGAR CANE, 1915-16, 


| 


os fs i} fo) So 
2 ~ 
ua Waieur | Werenr | Wereur | Weienr |Ourrery| 3S i ¥ ~ 
ue AREA. OF OF OF OF OF GU | 4 Q- 5 2; 
“4 TOPS. CANES, JUIOS. GUR. |PER ACRE. He a) &9 
Sah , Seily te 1s 
= Variety. , ae Oe j REMABKA, 
S , 3 f f os * bn & to 
= : ; : : : ta 
_ S s z ¢ g > 3 A 3 s “a r= E r= . a a q = 
Se fet)! pai = Oe = eB Pa cdi ee CI Re A ee Pa IE GL 
: ice 2 BS ee] SB eines tee Mate oie 4! cai ita ee a) ea 
ys ia |S a~ | 4 Zila laian|aA lala lala om a4 on 
84°3 | 52°6 | 18:0 9:5 | Ploughing ... 6 
Harrowing ... 5 
Sohagaing’ ... 1641 roller. 
Hoeing sae 
Watering ... 18 
13 | Kanesar v6 , 68 35 30 | 21) 877 } 55:0 


17°8 9:8 
ay Date of sowing, 12ih April — 
1915 and 14th April1915, 


Crushing began on 14th 
December 1915 and finished — 
on 27th Decemver 1915, 


wl w 


t 
On EE ee ee 


2| 0| Katha za 47 |10| 78} 13} 42\/25| 8} 0] 82] of 603] 547] 186 | 10% 


Farm yard manure at 15 tons per acre. 


So ae BEE ee eee) 
“bd ¥ es) 
<<. 
SS ae) ee 

- to 
eo 

al 

S 

er 

=z 

© 

. 

or 
& a 
es a> 
oR 
o> 
=~ 

e 
a a 
@ 
or 

re) 

va (=) 
oO oO 
—) eM 
bo qt 
ho 

w 

LS] 

oOo: 


| 2| 3 loge 44/33/57] 5/31) 12) 5/39} 22] 11] 768} 5&7 | 19-08] 10° 


| 


er 
= 
7 
Ao) 
a : 
es | 3 _ Treatment, 
so) = 
& roa 
5, | a 
a 
oo 1% 
o ) 
a a 
1 | 2 kiaris, ordinary cul. 
tivation, no harrow= 
ing and 4 waterings. 
\ 
2 | 2 kiaris, ordinary cul- 
tivation, deep har- 
rowing and 3 water: 
ings, 
LO 
Hee 2 kiaris, ordinary cul- 


2 | Ordinary cultivation 
10 with 8 kiaris per acre, 
— 3 | Crdinary cultivation 
; with 4 kiaria per acre. 


ar 
|S 


am 
A Sh ere 
nN 


ao 


tivation, no harrow: 
ing and 4 waterings. 


2 kiaris, ordinary cul- 
tivation, deep har- 
rowing and & heavier 
wateriugs. 


2 kiaris, ordinary cul- 
tivation, no harrow- 
ing and 4 wateriags. 


pS oo 
ee eS 


. 2 | 2 kiaris, ordinary cul- 

tivation, deep har- 
rowing and 3 water- 
ings. 


3 | 2 kiaris, ordinary cul- 
f tivation, no harrow- 
ing and 4 water.ugs. 


4 kiaris, ordinary cul- 
tivation, deep her- 
rowing and 3 heavier 
waterings. 


1 ] )rdinary cultivation 
with 16 kiaris per acre. 


Ordinary , cultivation 
with 8 kiaris per acre. 


1 7 Ordinary cultivation 
wih 10 kiaris peracre, 
2 | Ordinary cultivation 
with 8 kiaris per acre 
8 | Ordinary cultivation 
with 4 kiaris per acre, 
| Ordivary caltivation 
\ with 8 kiaris peracre | 
Ploughing oe 4 
Harrowing w T 


AREA. 


yo} Kanals, 


bS 


po ws 


Marlas, 


S 


Sao Oa on Oo ao Chef 


Lever tarrowing 
Sohagaing 
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Statement No. 16 (a) 
SHOWING THE RESULT OF HYDRAULIC EXPERIMENT ON WHEAT GROWN IN SQUARE 10-A IN RABI 1915-16. 


- 


AOTUAL OUTTURN. 


OUTTURN PER ACRE. 


a 


SS 


REMARKS. 


Date of sowing, 9th Woven 1915, | 


Pieuginna 4, harrowing 7, 
sohagaing 6, watering 4. 
Late of sowing, 9th November 


Date of harvesting, 25th April 


Lodging is 85 per cent. 

4, harrowing 7, 
lever harrowing 3, sohagaing 
6, watering 3 

Date of sowing, 9th Novem- 
ber 1915. 

Date of harvesting, 25th April 


Lodging 95 per cent, 

Ploughing 4, harrowing 7, 
sohagaing 6, watering 4. 

Date of sowing, 9th Novem= 
ber 1915, 

Date of harvesting, 25th April 


Lodging is 93 per cent, 

4, harrowing 7, 
lever harrowing 3, sohagaing 
6, waterings 3. 

Date cf sowing, 9th Novem-= 
ber 1915, 

Date of harvesting 25th April 


Lodging is 99 per cent, 
rloughing 4, harrowing 7, 
sohagaing 6, watering 4, 
Date of sowing, ¥th Novem. 

ber 1915. 
Date of harvesting, 25th April 


Lodging of wheat is 82 per cent, 

4, harrowing Ts 
wheat harrcwing 3, sohaga~ 
ing 6, watering 3 

Date of suwing, Sth Novem 
ber 1915. 

Date of harvesting, 25th April 


Ledging of wheat is 90 per 


Ploughing 4, harrowing 7, 
sohagaing 6, watering 4, 

Dae of sowing, 9th Novem- 
ber 1915, 

Date of harvesting, 25th 4 pril 


Lodging of wheat is 75 per 


4, harrowing 7, 
wheat harrowing 3, sohaga- 
ing 6, watering)3. 

Date of sowirg, 8th Novem- 
ber 1915. 

Date of harvesting, 25th Apri] 


Lodging of wheat is 98 per 
Lodging is only 4 per cent, 
The plot is poor by 10 per cent. 
Lodging is 10 per cent. 

Tue plot i 1s poor by 12 per cent, 
Lodging is 50-per cent. 
Lodging is 60 per cent. 
Lodging 7 per cent, 

Lodging 25 per cent. 
Lodging 85 per cent, 


Lodg'ng 45 per cent, 


SR eee 
Date of harvesting, 25th April Lui. 


3 8 
Grain. Bhusa, Grain, Bhusa. 2 Ey 
3 3 
A A 
S| 8 
a a a = 8 | 8 & 
me ee, 8 EA ae ai 
i=) a] B ie} t=] tel ae) “4 ‘S 
} iP a iP) Gy 8 Hoa > 
Ss val A DB = mn} a et el 
8 | 16 18 | 36 38 | 24 75) 24] 277 (1072 
1915, 
1916. 
8| 7 21 | 33 32 | 30 87 | 14] 3°89} 86 | Ploughing 
. 1916.- 
7 1 20 22/36) 30] 0 91 | 24 | 2:89 | 11°53 
* 
1916. 
8 1 26 | 20 32 4 106 0} 2:43 | 9°98 | Ploughing 
1916. 
7 | 29 16 | 21 80 | 3e 66 | 4) 2:89 [1171 
| ‘ 1918. 
si) 1 ‘ 321 4 57 | 24 | 3°06 | 9:83 | Ploughing 
et 1916. 
' cent. 
84 42 Tea 9 321 8 68 | 36 | 3:28 | 12-78 
1916, 
| cent, 
7 | 38 19 - 31 | 32]. 78] 0 | 317 | 10°83 | Ploughing: 
| 1916, 
| cent. 
4 | 24 12! 13 30 | 16 49 | 12 | 2°72 |13:17 
6! 80 ‘BL | 31} 27) 0] 47,| 4), 2°88-/20:24 
6 4 12] \6 24.| 16 48) 24'| 4:31 | 13°32 
7 | 18 14) 14} 29.) 32 67 | 16 | 2:77 | 10:27 
7 | 10 11 | 25 29:1 0 4¢| 20 | 834 [18°44 
Vi 4 13 | 14 28'| 16 53.| 16.) 294] 9:78 
7 | 238 14 | 19 30,] 12 57.| 36. | 3°17 | 13°84 
7 | 14 13 | 27 29 | 16 54 | 28 | 3:23 |10°8 
yea) Watering 
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Statement No. 16 (0) 


SHOWING THE RESULT OF HYDRAULIC EXPERIMENT ON TORIA GROWN IN SQUARE 10 IN 1915. 


Treatment. 


2 kiaris, ordinary cul- 
tivation, light flow 
in irrigation. 


2 kiaris, ordinary cul- 
tivation, light tlow 
in irrigation. 


2 kiaris, ordinary cul- 
tivation, heavier flow 
in irrigation. 


2 kiaris, ordinary cul- 
tivation, heavier flow 
in irrigation, 


bat 
fe | oe a | No. of square plot. 
ete el Bee 
Se eee 
= © i = | No. of sub-plot. 


2 kiaris, ordinary cul- 
tivation, light flow 
in irrigation, 


2 kiaris, ordinary cul- 
tivation, light flow 
in irrigation. 


2 kiaris, ordinary eul- 
tivation, heavier flow 
in irrigation, 


2 kiaris, ordinary eul- 
tivation, heavier low 
in irrigation. 


Ordinary cultivation 
with i6 kiaris per 
acre, 


Ordinary cultivation 
with 8 kiaris per 


acre, 
Ordinary cultivation 


SS eee 
no PS 


vs) 


with 4 kiaris per 
acre, 

4 | Ordinary cultivation 
with 8 kiaris per 
acre, 


Ordinary cultivation 
with 16 kiaris per 
acre, 


Ordinary cultivation 
with 8 kiaris per 
acre. 


Ordinary cultivation 
with 4 kiaris per 
acre. 


Ordinary cultivation 
with § kiaris per 
acre, 


rc rr 
Fe tran pntneEnInnnEnannnamnneatt 
ee + ee 


Area, 
4|3 
a | 4 
M14 
2| 0 
2; 0 
2| 0 
2+ 0 
2°10 
2 0 
21 0 
2| 0 
2010 
2/1 0 
2|/ 0 
2] 0 
2} 0 
2| 0 
2{ 0 
2] 0 


ACTUAL OUTTURN. 


Grain. Bhusa. Grain. 

ala} a lal & la 
2 | 28 5| 8 10 | 32 
2] 14 4| 12 9 | 18 
2 | 36 5 | 22 11 | 24 
2145 3 | 27 g | 22 
2) 6 4|) 2 8 | 23 
e 8 4| 16 8 | 34 
2| 27 a 35 16 | 81 
2 | 23 4 | 37 9 | 12 
2 54 5} 6 10} 6 
2| 12 4, | 24 ae: 
2 | 27 4 | 37 10 | 30 
2| 19 5| 6 9 | 38 
2's5| s|o] 41| 20 
2 | 31 4 | 25 11| 6 
215 4 | 28 g | 22 
2 ; 5; 1 9 | 84 


OUTTURBN PER ACRH. 


| | nes 
ee 


Bhusa. 
a 1S 
20 | 32 
17| 8 
22; 8 
14 | 28 
16; 8 
17 | 24 
19 | 20 
19 | 28 
20 | 24 
18 | 16 
19 | 28 
20 | 22 
20; 0 
18 | 20 
18 | 32 
20 | 4 


in inches before 


Irrigation 
sowing, 


3°44 


3 325 


3825 


8°87 


8°69 


& 
pa 
| 
3 
a 
9 
=| ; 
REMARES, 
‘| 
a. 
“= oO 
Sa 
bo E 
| Ee 
= 
pee RE Ss We 
Yarrowing aS 
M49 Sohagaing eee 2 
Watering oe ce 
S01 | Date of sowing, 21st Sepe 
tember 1915. 
8°54 | Date of harvesting, 19th 
February 1916. 
3°05 Ploughing oo. & 
Harrowing on 5 
3:1] | Sohagaing oe 2 
Watering wwe 3 
2:98 | Date of sowing, 2ist Sep- 
tember 1915. 
3:05 | Date of harvesting, 18th: 
Hebruary 1916. 
gg | Ploughing ro 
Harrowing’ wee 5 
7-95, | Sohagaing own 32 
Watering ew 3 
11:97 | Date of sowing, 21st Sep- 
tember 1916, 
8°99 | Date of harvesting, 17th 
February 1916 to 18th 
February 1916. 
7°21 | Ploughing oe - 
Harrowing: ooo BD 
67 | Sohagaing woe 2 
Watering «0 O 
9:55 | Date of sowing, 21st Sep- 
tember 1915. 
7-42 | Date of harvesting, 12tk 


February 1916 and 18th 
February 1916. 
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Statement No.18 © 


SHOWING HOT WEATHER CULTIVATION PHRSUS RAIN PLOUGHING WITH TENANTS IN RABI 1915-16. 


HOT WEATHER PLOUGHING, 


AREA, ACTUAL OUTTUBN. OUTTUEN PER ACER, 


Grain. Bhusa, Grain, Bhusa, 
REMAREE6- 
‘S * 
GET 
a = E 
= f 43 a +3 a a a Bo) 
ae We e fe la a a 3 4 3 af q s 
5 A a a be B be P| He i=] ts] =| =] 
is) ° > 3s os « 2 3 oO 3s 8 cs 2 
a Z bd | Ss wa = wa | n | N 
—_——_— ES | eee | pec | cee a eres | cae as WY) Bae 
6 7 |Pusa 12 9 2 22 10 52 10 19 22 45 87 | Ploughed on ‘7th 
May 1915, 
6 9 [Punjab 11 | , 8 17 14 8 22 24, | 12 33 20 17 | Ploughed on 6th 
3 May 1915. 
6 11 | Pusa 12 7 2 13 0 26 23 14 26 29 37 | Ploughed on 5th 
| May 1915. 


27 | Ploughed on 6th 


13 !Punjab 11 
May 1915. 


RAIN PLOUGHING. 


ee ee 


Sac RST NR RTE RAD TL OS Tae cE 


| AREA, ACTUAL OUTTURN, OUDTURN PER ACRE, 
| - ees 
| | | Grain. Bhusa. Grain, . Bhusa. 
| | | REMARKS, 
: 6 ' 
2 45 a 
b=) ee >) ne 
ie = %. a ; 
eee 2 a |3 3 3 “ 3 
i S © as = | A I a A a a a 
Salt Beate Mimee, Bo 8 ee eee ee bee 
4 1% & te zi = we Ss aA s w a. nD 
6 8 | Punjab 11 8| 12 12 25 25 37 111 29 24 4| Ploughed on 22nd 
| September 1915, 
6 10 | Pusa 12 Ff ll 13 @) 23 18 13 31 24 33 | Ploughed on 21st 
" September 1915, 
6 12 | Punjab 11 8 ¢ 12 34 22 37 12 12 21 88 | Plounghed on 24th 
September 1915. 
6 14 | Pusa 12 8 11 14 20 30 32 13 22 28 32 | Ploughed on 23rd 
September 1915, 
pee ei Meet Ne er ee ae = epennertcs wemerroenmren orem 
Ploughing x be oe so Z 
Harrowing ace eae * oe . oe 2 
Watering 43 bh oa AG oe 44 ne v & 
Lever harrowing oe oa i Ag ay she ns w 8 
Date of sowing, 8th November 1915. 


Date of harvesting, 11th Apri] 1916 to 21st April 1916. 
Date of rainfall— é 


llth June 1915 ree ‘04 inch. 


13th June 1915 ‘ 4 oe ee ‘4 yy 
15th June 1915 4 5 mee ay ‘SL 
Ist July 1915 es ete nee ive ay LG, 
24th July 1915 ola ies x oh) 0 


19th August 1915 oe err) tee aco vee "47 ” 


No. of square. 


‘ Distance 
a $ | Name of variety.| between 
) 8 _ the rows, 
eo 
oe & 
S ot 
° 2 
a < 
|e 
1} 2% | Mangel, long, red | 28 inches ... 
2} 78% | Yellow globe . | 28 inches ... 
3 <r | Long, red » | 16 inckes ... 
4| =82 | Yellow globe .,,. | 16 inches... 
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Statement No. 19° 


SHOWING THE RESULT OF VARIETY AND SPACING EXPERIMENT WITH MANGEL WARZELS 
DURING RABI 1915-16, 


ACTUAL OUTTURN. 


Roots. 

oe 
B Ea 

8 > 
| mM 
206 2 
146 yf 
202 8 
124 q 


Leaves. 
ofa: 
|g 
b= a 

19 16 

re 113 

15 14 

16 80 


OUTTURN PER AORR. 


ee | 


Roots. Leaves, 
REMARKA, 
rm 
a 3 ¢ | 8 
P= D | wD 
1,021 30 95° 86 | Farm yard manure at 15 
_ tons per acre, 
722 29 36 8 Ditto, 
1,004} 23] 75] 35 Ditto, 
613 36 %6 25 Ditto. 


No. of square and killa, | 


Ploughing se vee 
Harrowing cea 
Sohagaing ae “43 
Ridge making ... 

Watering 


Hoeing and weeding 
Farthing 3 


Date of sowing, ‘L7th October 1916. 
Date of harvesting, 23rd April to 16th May 1915. 


Statement No. 20 (a) 


¢ 


SHOWING THE RESULT OF BONE MEAL AND GYPSUM TRIAL WITH TORIA IN TENANTS’ LAND IN RABI 
1915-18. 


2 


AOTUAL OUTTURN. 


AREA. 
Namo Grain, 
of Treatment, 
crops. j 
3 Bs g 
Mm | Ss = a) 
Toria... 2 48 | Unmanured ,., 3 25 
Do. 2 43 | Bone meal at 4 3 it 
maunds per acre. 
Daorant 2 48 | Gypsum 6 maunds 3 19 
per acre. 
Do. 2 42 | Unmanured 3 24 
Yow, 1 19% | Bone meal 2 87 
De. 1} 193 | Gypsum ees 2 82 
DR 1*| 192 | Unmanured 2 23 
Downs 1 | 19% | Bone meal ons 2 35 
Do. a 2 8} | Gypsum aes 2 34 
Done: 2 34 | Unmanured 2 38 


OUTTURN PER ACBE. 


Bhusa, 
‘e : 
6 23 
5 80 
5 30 
6 14 
6 34 
6 85 
6 5 
7 10 
4 19 
4 25 


Grats, 
2 
ts) © 
=] be 
S S 
a) 77) 
12 38 
Te 28 
12 17 
12 34, 
11 31 
11 10 
10 14 
i 23 
10 19 
10 


Bhusa, 
REMARKS, 

te 

a ai 

3 5 

= D 

23 20 | Ploughing nse a 
20 22 | Harrowing 2 
20 Watering «as @ 


29 
16 


17 


Date of sowing, 10th 
September 1915. 


Date of harvesting, 
22nd January to 
16th February 1916. 
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Statement No. 20 (2) 


SHOWING THE RESULTS OF BOME MEAL AND GYPSUM TRIAL WITH WHEAT IN TENANTS’ AREA IN RABI 


1915-16. 

& ARBA, ACTUAL OUTTUEN. OUTTUBN PER ACRE, 
td 
rat 
3 Name Gratn. Bhusa. 
a of Treatment. REMARES. 
B RS) crop. 
malic ae E 3 

eae 
S|. ra eS EO et) tn pee 
Mah os a | 8 4) eneB } 3 
Zi Z Kd b>| a wm b=] op) 


Ploughing ye? 
Harrowing ~~ 38 
Watering ee 


Hoeing and weed« 
ing aoe. ne 


maunds per acre. Date of sowing, 10th 


A 


Unmanured 


Bone meal 


Gypsum 


Unmanured 


Bone meal 


Gypsum 


Unmanured 


20 


14 | 


14 


13 


14 


| ‘€ 1 | Wheat 1 17 | Upmanured 4 5 9 1 
| 2} Do, 1} 17{|Bone meal at4} 6] 7] 9 8 
| maunds per acre. 

4 $1] Do, 1; ... {Gypsum at 6 5) 10 8 87 


November 1915, 


Date of harvesting, 
L7th April 1916, 
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APPENDiX VII. 


Report of the Officiating Deputy Director of Agriculture on the 
Gurdaspur Farm. — 


Introductory.—1 have been in charge of the Gurdaspur Farm for about eight months of 
the year under.report. Mr. Faulkner, the third Deputy Director, took over charge of the. farm 
on the 3rd of January 1916, but was relieved by me on the 27th of April, as he had to go to 
Lyallpur to work as Professor of Agriculture in the absence of Mr. Roberts on leave. I have 
been since then in charge. 


Season and tts effects upon the crops.—The total rainfall during the year (July 1st, 1915, 
to June 30th, 1916) was 16°70” (Statement No. 1), as compared with 59-92” in the preceding 
year. The normal rainfall here is 34°9 inches. The season accordingly was very dry ; there 
being only two good showers of rain (one in August, 3” and one in October, 1:97”) through- 
out the whole year. 


Both kharif and rabi crops suffered greatly through this draught, and outturns were very 
low ; but good cultivation tells in a year like this, and in spite of the fact that the season was so 
dry our outturns’ of barani wheat were three times the average outturns of the district. The 
grain was well filled, and the outturns were much better than were expected. The yield of bhusa, 
was low as the vegetative growth was stunted. ‘T'hese rather unexpected outturns in the barani 
area this year led us to conclude that air is as important for the roots as water and that after tillage 
and the keeping the surface loose for the free access of air is quite an important factor in obtain- 
ing high yields. The winter was not very cold and frost did not do any serious damage. 


Crop pests—There were no serious crop pests during the year under report. Scale insects 
were bad on sugarcane and did severe damage to the new Egyptian cane. Although the season 
was dry and the conditions were not very favourable for it, rust was on the whole had-on 
wheats. Smut was also noticed on wheats and the late tillers of sugarcane, but no damage was 
done. 


Chahi area.~-For rotations on, and divisions of, the farm and details of experiments, see 
former reports. Last kharif (1915) experiments with chemical manures for sugarcane to ascer- 
tain how far the yield can be increased were also started. They must continue a good number 


of years before any definite results are obtained. For details and results see below, and also 
statement No. 3. 


Kharif—S8ug arcane.—Statements Nos. 2 and 3.—The crop started very well with the ex- 
ception of a few varieties whose seed was somewhat spoilt through long burial and great season- 
al changes during the time it remained under ground; February and March 1915 were wet. 
During the hot months of June and July the crop suffered a little for want of good irrigation 
and from an attack of white ants. Scale insects too were bad. The later waterings made the 
crop late, and all the above combined to make the yield low. Smut was noticed only on the late 

tillers. 


Of the 19 varieties of thin cane, which were kept on for their good results and promising 
behaviour last year (1914-15), only 14 have been retained after this year’s tests for further trial, 
and the rest have been discarded. Five of these--Sonabli, Dhaura of Azamgarh, Reora of Bena- 
res, Suretha, Mango--have almost always given good results, and have this year (1916) been given 
out in the district for a trial on zamindars’ fields. bihar (locally known as kahu) gives very high 
outturns, but it needs plenty of irrigation and is very susceptible to pests, drought, frost, etc. 


Some seven varieties of thick canes are also grown on asmallarea. We are keeping them 
on for seed only. Egyptian cane appears to be doing better than it did at Lyallpur. Seed of 
J. 33 was also obtained from the United Provinces. Both have been grown on acre, and the 
results will be awaited with interest. They are well spoken of and give very good yields else- 
where. They are not very thick and, if found successful, will easily replace the thin varieties for 
gur making. 


Besides these varietal tests manurial experiments with artificial fertilizers were also start- 
ed. Statement No. 3 gives details. All the plots were duplicated. The manures were given 
in two doses, half was applied with the first irrigation and the remaining half with the second. 
The results, I am sorry to say, are not much to be relied on. As the new channels were being 
laid on the farm the fields did not get quite uniform irrigation. The channels lying to the south 
and east of this field had just been raised, and not being well set, badly leaked, with the result 
that a good portion of the field to the south and east received much heavier waterings than the 
rest. Still the perusal of the statement will be found interesting and will give some idea of 
the action of the manures. Superphosphate and lime have given very good results, and next in 
order of importance come superphosphate and potash, while the complete manure (all the four 
together) had given véry poor results. Superphosphate appears to be beneficial, and manures not 
containing phosphates appear to be quite useless. 
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Single lines of Dholu streaked and streakless were continued, and it was again noticed that 
streakless type does not remain true. It is not a permanent character. 


Matze.— Statement No. 4.—Very little experimental work has been done with maize so 
far, and varietal tests will be started this year (1916). Cultivation, manurial, early and late 
sowing and spacing experiments will also be taken up next year as space permits. 


The varietal experiment with this crop was a test between the local and thé Jullundur 
grain. The results are in favour of the former. In field No. 4 the residual effects of the manures 
applied to the previous wheat crop were also noticed on this crop. Wheat had been manured 
with green and phosphatic manures separately and together. Superphosphate and green manure 
together gave better results than either of them separately. 


Cotton.—As explained last year cottons are grown for the’ Economic Botanist, Punjab, to 
see the effect: of climate and environments on the quality of the lint. 


Three varieties were grown :— 


(1) Indicum, (2) Sanguineum, and (3) American 199 F. 
The results are :— 


Outturns per acre. 


Mads. Srs. 
(1) Indicum + 4a $a a! Be he 33 
2) Sanguineum a2 am A aie 26 
(3) American 199 F, : a Py A. 26 


Senge (Melitotus parviflora) is taken as a catch crop between the maize and sugarcane 
crops when the latter follows the former, and also in fields under cotton. The crop pays well, 
as green fodder is generally scarce during the months of January and February. It paid very 
well (up to Rs, 11 per kanal or Rs. 110 per acre) this year, as fodder was exceptionally scarce. 


Wheat.—Statement No. 7—fRah1.—There were 8 acres under chahi wheats. Manurial 
and varietal trials were conducted on this area. Superphosphate was the only manure | 
which was tested. The results are given in Statements Nos. 5 and 7 along with the results 
obtained on the barani area, and as the same or similar experiments were carried out on that 
area also the results are discussed together under that area. 


Barant area.—Wheat is the main crop under investigation on this area. Experiments 
are being carried on to find the (1) best type of wheat that will yield well on barani soils, (2) 
the manure or manures most suitable for barani wheat lands to get the maximum outturn of 
grain, and (3) the method of cultivation that will best increase the fertility and the moisture 
capacity of barani soils. The rotation practised is the general barani rotation of wheat-kharif- 
fallow-fallow-wheat and so on. 


Mash (Phaseolus Mungo) therefore follows wheat on this area in kharif to complete the 
rotation. It is a common legume in this district, and pays well. Its bhusa too is good for 
cattle during’ winter. Broadcasting versus drilling was the one experiment tried with this 
(mash,) crop besides ascertaining the residual effect of the manures and cultivation given to 
the previous crop of wheat. Monsoon failed, and the season was very dry ; no results therefore 
could be obtained. The outturns were poor, the highest yield being 2 maunds 12 seers per 
acre. The results in the case of drilled versus broadcasted were :— 


Broadcasted ry 5 ae 1 maund and 34 seers per acre. 


Drilled... “a ai 1 maund and 15 seers per acre. 


Rabi.— Wheat.—It has been mentioned above that the year was very dry and so very 
bad for barani crops; and as such particularly suited to test our methods of conservation of 
moisture. There is no doubt that better cultivation scores in a season like this, and our results 
were very satisfactory and convincing. Even in a dry year like this the rust on the leaves was 
present and was very bad on Pusa 110, and Mr. Milne’s new wheat 17 B and 20C. It was 
also present in the ears of Pusa 12. ‘Smut was present on Pusa and was rather bad on Punjab 
11, 13, 14 and 8 B. White ants did some damage to the barani wheats. The attack was worse 
in ‘field No. 15 and 12 B (Statement No. 6) in the part where country plough was used than 
in the portion ploughed by Raja or Sabul plough. 


The following work was done on wheat :— 
J. —Manurial experiments, Statement No. 5 :— 


(2) Bone-meal at 5 cwt. per acre versus no manure (in barani area only). 


(2) Superphosphate at 14 ewt. per acre versus no manure (both in chahi ‘and 
barani areas). ’ 
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I1.—Cultivation experiments, Statement No. 6 :— 
(2) Raja plough versus country plough, 
(6) Sabul plough (ploughing 8” deep) versus country plough. 
(ec) Hot weather cultivation versus ordinary cultivation. 
(2) Permanent wheat plot. 
(eg) Permanent wheat and gram plot. 

III.—Comparative varietal tests between (Statement No. 7) :— 

(a) Pusa 110, 4, and 12 and Punjab 14 (on the barani area). 
(6) Punjab 11, 13 and 14 (on the chahi area). 
(ec) Pusa 12 and Punjab 17 (on the chahi area). 
(d) 8 A., 8 B., 17 B. and 20 C. (on the chahi area). 


I.—Superphosphate alone made the crop earlier on the chahi area by about three days, 
There was no improvement of the quality of grain by the use of these manures. Manured 
plots gave a little higher yields than unmanured, but the increase does not encourage us in the 
use of these fertilizers. However more elaborate and extensive trials with these phosphatic © 
manures combined with bulky organic manures have been started now to find out if they will 
ever pay. 


TI.—Comparatively deep ploughing has given better results than shallow ploughing, 
(Statement No. 6, Raja plough versus country plough or Sabul plough versus country plough). 
It will be interesting to know in this connection that the plots ploughed by country plough had 
always been ploughed by Raja plough previously since 1910, and it was only last year that the 
plot was cultivated with the country plough. Moresver; two ploughings with the country 
plough were given against one with the Raja. 


Raja plough goes 5”-6” deep andthe Sabul plough 8”. The results in the case of 
Sabul versus country plough are not very encouraging to the Sabul, compared with the results 
given by the Rajah plough in the test of Rajah versus country, considering the expense and labour 
involved by the Sabul plough. _This deep ploughing may, however, help next year, but as 
this is the first year of the experiment, nothing definite can be said on the point. The results 
of further trials should be awaited. 


Hot weather cultivation has no advantage over ordinary cultivation. In fact our 
ordinary cultivation in principle is really what is meant by hot weather cultivation, and 
the extra trouble that we take on: this so-called hot weather cultivation seems apparently 
fruitless. This trial will continue for another year, and if the results do not improve this 
experiment will be stopped. The increase in outturn is small compared with the expense of the 
operation. 


Permanent wheat nlots.—This experiment has been going on for the last three years, 
but the characters of the seasons had been so different that no definite conclusions can be 
drawn. ‘The results obtained so far are in favour of growing wheat after wheat and do not 
show the practice to be at all exhausting. This is only the first year of wheat and gram 
mixed on the permanent wheat and gram plot. 


II1.—These tests were carried out in the barani as well asin the chahi arca. On the 
_ barani area, the Pusa wheats 110, 4, 12 and Punjab type 14 were tested against one another 
with Punjab 14 as standard. The results are in favour of local type 14. Pusa 110 was very 
badly rusted on the leaves and in the heads, and will be discontinued. 


Punjab 11 seems very well suited for irrigated lands and, taken all round, it is almost 
unsurpassable as an irrigated wheat. This is a bearded white wheat. Pusa 12 and Punjab 17 
are both beardless white wheats, and there is little to choose among them for chahi lands : if 
anything the results are in favour of the local type. 


Four new varieties, 8 A, 8 B, 17 B, and 20 C were obtained from Economic Botanist, Punj- 
ab, for trial on this farm. They came too late to be tested against our chief local or the favoured 
Pusa types, and were tested against each other. 17 B and 20 C were rather badly rusted, but they 
yielded well—all of them. They were grown after sugarcane and thus had ideal conditions in 


respect of cultivation and land. Next rabi they will be tested against local and Pusa wheats. 


Pusa wheats—Different Pusa wheats have been grown on this farm since 1911. Only 
two, known as Pusa 4 and Pusa 12, the most promising, have been kept on. Pusa 12 is now 
generally grown in the Central districts. This year there were some 2,400 acres under it in the, 
districts of Jullundur, Hoshiarpur and Gurdaspur and over 8,000 maunds of seed has been 
stored for future distribution. The behaviour of these wheats each year has been discussed in 
former reports. This was a very good year to test them against the local types, and, as the 
results show, they have not compared favourably with the latter, which do better under adverse 
conditions. These wheats do well in a good year, but they need comparatively better lands 
and better cultivation. I am very doubtful as to their suitablity to poor lands and conditions. 
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Pusa 4 needs even better conditions than Pusa 12, Weare going to try it further, especially 
on good land and under irrigation, in the hopes that it will do well under these conditions. 
It has an advantage over Pusa 12 of being absolutely rustless, while the latter is rusted even 
in the ears, and one cannot feel confident that a failure could not occur in such a wheat. 
Both these wheats are beardless and ripen all at once and, however successful they might be, ° 
the area under them will always be, for this last reason, limited. © 


Some 14 new crosses on Pusa 6 and Pusa 4 were sent by Imperial Economic Botanist, 
Pusa, to be grown on very small area, to give him an idea of a suitable type for these parts. _ 
They were grown on rather poor land, and in spite of the dry season did well. Mrs. and 
Mr. Howard visited them in February last and discarded three of them for their easy suscepti- 
bility for rust. The remainder will be grown on as large areas as the seed will allow for 
further trial. 1 


Fertilizer g.—See last year’s report for the purposes of this experiment. Sodium 
nitrate was again tried this year in two different villages at different rates. The results are 
given in Statement No. 8: the experiments do riot justify their cost. 


Implements.—The Raja plough and spring tined harrow continue to be our chief 
implements of cultivation. The peg toothed harrows have been found very beneficial for 
harrowing young crops. A Hosier 7 dise drill has been obtained this year, but it came too 
late for any trial and will be tried next year. . 


The farm consists of 89 acres under actual cultivation; half of this is chahi and is 
earmarked for sugarcane experiments. The other half is barani and is devoted to, trials of 
different wheats and dry farming experiments. But the area is too small for tests of wheat 
on any large scale, and no thorough test of either the Punjab or Pusa or Mr. Milne’s types 
have so far been made on a sufficiently large scale. Proposals are being sent up to extend the 
farm by the addition of another 50 acres of land adjoinmg. This new area would all be 
reserved for trials with the different wheats, and we hope in the course of a few years to be 
able to say definitely which shall be our future wheats for the different tracts. 


/csitors.—The local zamindars of the neighbourhood frequent the farm to enquire 
into different things, to buy seeds and implements, to report pests and to find out remedies to 
combat them. Parties of zamindars and officials from Rohtak, Multan, Ludhiana, Hoshiarpur, 
Jullundur, Amritsar and Ferozepore Districts visited the farm during March and April 1916. 
The visitors during these months alone numbered some 200. It is very desirable that some 
arrangements to accommodate this ever-increasing number of visitors at the farm be made. 


M. FATEH-UD-DIN, 


Offg. Deputy Director of Agriculture, Punjab. 


Statement No. 1. 


RAINFALL DURING THE YEAR 1914-15 AND 1915-16. 


TE pce RES SRE EST EET eS 


Name of month, 


June 

July 

August 

September 

October 

November 

December 

January 

February vas i 
March i an au 
April 

May 
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Statement No. 2. 


SUGARCANE VARIETIES, 


WEIeur 


o 
a Weianr | Weient| Wricut |Weienut or |WEIGHT OF 
oy OF OF OF CANE PER | JUICE PER 
sy CANES. JUICE, | GUR. AORE. AORE, 
Name of variety ba 
a Q w n wm bl 
a s 3 ei Aad oe ee ee 3 Aa beta er 
4 $ 3 33 ied ie ot BH i=] ra 3 I 5 nu 
o ab 3 2 3 S 3 3 3 ES oe g 
7, 4 a lalalalala be mn a lw 
+ 
Sonabeli eos 771 69 | 28; 43 | O| 5 | 80} 487 )16]| 269'| 36 
Behar 4s. s40| 95!130|62| 2] 8] er] B51] 24] 357 | 20 
Saretha ves 840 59} 1/40) 20!] 4/39} 340} 4} 233 | 12 
| Lalri we | 2148 | 185 |.22] 96 | 24] 12] 39] 805] 24] 195] 4 
Dhaura of Azamgarh 974| 841386] 46] 25| 6| o| 421 | 32] 231 | 28 
Reaura of Benares ... 888 60 | 1/38) 5| 4]a9/] so77 S|: 213) 8 
Mango » 810 58/13/31] 5; 4/16] 348} 20] 186| oO 
Badi | 9,980 | 146/13 /86]10|10} 7] 310] 24) 183] 4 
Pataski mango... 2,280 | 208 | 18 }119 | 25 | 73 | 99 | 442 | 28] 253 | 36 
Katha eee 610 45| 7} 25/30] 4| 71]. 35g | 20} 204} 12 
Do. ’ 898 m7 111|48|20| &|19| 476}16 | 261 | 12 
Katara - | 1060; ¢6| 28) 45/26] 5/37] 298] 32] 208} 11 
Kanera 1,950 | 144|13| 86/10} 9|34] 359,12] 214] 4 
Tareru yah 212 17|29;10; 5&]-1) 7} 404) 32) 231) 8 
“¢ 
Chin oe 206 1g) 17 ) to | 80 |} 1/18 432 | 36 | 252 | 20 
Kansar 112 Sl Oo aS jacorperO prs te Son i (Sep. LGn i <O 
Nargori we 72 41 6) 2° 22/40/14. 278) 96 | wt71-| 16 
Khari eile ride | 6] o/ 4/32] of 20] 2av6/24] ani] 8 


OF 
GUR PEE 


AORE, 


49 


86 


28 


25 


26 


21 


29 


33 


29 


27 


24 


26 


34 


19 


23 


25 


33 


30 


12 


24) 


21 


Percentage of juice to canes, 


68°61 


63°86 


54°98 


65°18 


53:37 


58°95 


| 


Percentage of gur to juice 


13 38 


14°41 


12°86 


12°08 


1414, 


11:29 


12,98 


11°42 


12:08 


13°73 


10°42 


Percentage of gur to canes 


8°90 


8°43 


6°59 
9°24 
7:09 
9°05 
6:803 
6°628 


787 


8,435] 


REMARKS, 
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Statement No. 4. 


EFFECT OF MANURES ON MAIZE. 


ACTUAL YIELD OF | YIELD OF GRAIN 


a GRAIN, PER ACRE. 
a 
Ps 
: Variety. 5 Previous treatment on wheat, REMARKS. 
rS B , 
e 2 Maunds.| Seers. |Maunds.} Seers. 
S is 
6 at 
4 < 
(| Local ... {1 ,574 | Green manure + Superphosphate 13 6 23 50 |° 8 
cwts. per acre, 
| Do. ... | 1,574 | Superphosphate 14 cwts. per acre ,.. 5 12 16 11 
| ‘Do. ... | 1,574 | Green manure Sy. 4 31 14 28 
44 
| “Do. «11,574 | No manure oat 4, 0 12 12 
. 
| Do... | 1,574 | Green manure "te a 5 A J5 27 
| 
(U Do. ... |3,148 | No manure sete ne 11 37 18 14 
(| Jullunduzi| 1,062 Superphosphate 14 ewts. per acre + 2 29 12 7 
| green manure, 
Do, 1,574 | Superphosphate 1} ewts, per acre... Ba eee DOT Sa 30 
Do. | 1,574 | Green manure ¥ on 3 39 12 8 
Do. 1,232 | No manure oe iss 3 0 11 32 
34 | 
| Do, 1,232 | Green manure Ly! Aig 3 20 13 30 
| 
) Do. 1,964 | No manure hf aie 4, 36 12 3 
| Local... | 5,939 | Green manure ee, x 21 4, | 17 8 | 
\ | 
U Do. ...|4,445 | No manure ee hs 15 4 16 18, 
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APPENDIX VIII. 
Report of the Deputy Director of Agriculture on the Hansi Farm. 


(1) Introductory.—The farm was started in April 1914, and the permanent cropping 
scheme was drawn up by me in October of that year when I took over charge at Hansi, when 
the rabi crops of 1914-15 had already been sown. Thus the year under report is the first year 
of our regular experimental work. 


(2) Sevson and tts effects.—The total rainfall during the year (y¢de Statemeut No. 1.) 
was 4°59 inches compared with 20°93 inches in the preceding year. Practically the whole of 
the year was quite dry, except for some showers in the summer months which were generally too 
slight todo any real good to the crops. These therefore suffered from drought as the 
canal supply was very low. The strong winds with light showers of September did great 
damage to the cottons, by shaking off flowers and young bolls ; the damage was worst in the 
plots of varietal tests. Locusts also visited the farm in August and did some damage. On the 
whole, however, the general condition of both kharif and rabi at the farm was good. The: hot 
winds caused the rabi crops to ripen earlier than usual, and thus did considerable damage 
round Hansi by shrivelling the late ripening ears, but we were not ,troubled by this, as we 
irrigated our fields late to save them from the same fate. 


Constant trouble has been felt during the latter half of the year for want of regular 
supply of water, and our next year’s experiments are likely to suffer from the consequences 
thereof. 


(3) Laying and levelling of the farm area.—The laying out of the tenants’ area 
which was left over from last year has been finished. The whole farm has been surveyed and 
the water channels have been made according to the contours and they are working satisfac- 
torily. 


The kallar patches which show themselves here and there through the farm cause 
great difficulty in making really accurate tests and comparisons. The land having been 
brought under careful cultivation will no doubt improve slowly— of this it is already showing 
‘signs owing to deep and regular cultivation and irrigation - but it will be many years before 
the soil becomes all uniform in quality. 


(4)  ‘arane cropping scheme.—It is intended to make a start with barani cultivation 
and in addition to the cropping scheme and rotations of blocks A, B, and C as already given 
in my last year’s report, a barani scheme for 10 acresin block E has been drawn up. The 
following rotations have been started :— 


Kharif standard.—Cotton—f low—any kharif leguminous crop —fallow. 
Rahi standard.— W heat fallow — gram—fallow. 

Rabi and kharif mixed.-W heat—cotton—fallow. 

Rabi and Kharif mixed.—W heat—bajra—fallow --fallow. 


ap Ie 


Rabi and Kharif mixed.—Sarson—jowar. 


(5) Cotton.—There were altogether 35 acres under experimental cottons, besides the 
one acre plot for breeding parasites. The experiments carried out are as follows :—— 


Series No.1, varietal tests, statements Nos 2 and 3.—American 4 F, Rosea 87, Molli- 
soni 24, Sanguineum 20-A, local Bhatla (mixture) were grown side by side with Indicum 135-A 
-as standard on a plot of about quarter of an acre each in area, in four duplicates. These were 
interstripped with jowar to prevent crossing. These cottons were late in ripening owing to 
the heavy vegetative growth which was due tothe virgin soil:. this greatly affected the 
fruiting. Further the strong winds in September damaged the flowers and young bolls. The 
American specially suffered from frost owing to late ripening : its results are, therefore, very 
low. 


In this experiment Mollisoni has done best (in yield of kapas per acre) though Rosea 
comes very nearly up to it, these giving an average yield of maunds 6-20-14 and 6-16-7 per 
-acre, respectively. Indicum 135-A comes next: followed by lo7al Bhatla mixture : but it has a 
higher percentage of lint, and therefore produces more rui to the acre than Indicum 135-A, 
and is therefore more paying than it. Sanguineum has given very poor results of maunds 
4-9-1] an acre and has been discarded. The people of this tract are well aware that white 
flowered plants give better yield of kapas, and kan of lint than yellow flowered, and are likely 
to take to Rosea or Mollisoni. 


Sertes No. 2, spacing eaperiments.—These were tried with— 
(1) American cotton (4 F). 
(2) Dest cotton (Sanguineum 20-A). 
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(1) In the case of 4-F, the spacings tried were 24’, 3’, 34’ and 4’ apart. The ex- 
periment was tried in duplicate. For detailed results see statement No. 4. Average yield per 
acre was :— 


Feet. ~Mds. Srs. Ch. 
24 ae¥ a if fae ) 4 0 
3 Ay wi De if 10 16 4 
yo i I ¥ 11 27° 4 (best.) 


ea ee i rt a 1016 0 
(2) Spacings with Sanguineum 20-A. | 
The experiment in this case was also in duplicate. Spacings were 24, 2 and 14 feet, 
respectively. This cotton has not done well in any case and there is no likelihood of its doing” 


well in the tract. Hence it has been discarded and the experiment will be tried next year with 
white flowered Indicum isolated from local Bhatla instead. 


Sertes No. 3-4, broad-casting versus sowing in lines.- One acre of local Bhatla had 
been broad casted side by side with another acre of Bhatla grown in lines. They both received. 
3 hoeings with country kasola. The results are as follows :— 


Mds. Srs. Ch. 
Broadcast ae: ah Ae Liey S25 
In lines ..; J 4 a OR Bene 


(I may add the results at Aligarh also show that broad-casting in country cottons is- 
giving better results. However we have not yet continued with this experiment long enough 
to lay down any law on the subject.) 


Serses No. 3-B., different number of hoeings jin broad-easted Bhatia cottons. —Three 
acres of Bhatla cotton have been grown side by side. They received 1,2 and 3 hoeings with 
country kasola respectively (all other conditions being the same). The following results were 
obtained :— 


Mads. Srs. Ch. 

/ 1 Hoeing ... tH ee oe 9 23 12 
/ 2 Hoeings + 2 eb ey eh 
3 Hoeings an ae i RBs 20 beh 


Serves No. 3-C, same number of hoeings to cottons +n lines but with different kinds of 
hoes.—Four acres of cotton were grown; the distance between rows being 24 feet. They all 
received 3 hoeings with (1) Gujrat hoe, (2) horse hoe, (3) country plough; and (4) country 
kasola. 

The object is to find out which gives most profit with least expenditure. The follow- 
ing results were obtained :— 


Implement. Cost of hocong. Yield per acre. 
Rs. A. P. Mds. Srs. Ch. 

Kasola nd A cel ok sh Det hab 
Country plough seine east), ©. ae 5 UR Ue eRe gt 
Horse hoe... Ca tae) Cee aee ah. a OMe PS ML 
Gujrat hoe ... ot ake Ue Fae ot) A eA 


The Gujrat hoe is not suitable for this soil as it does not satisfactorily remove 
weeds : if can be worked with advantage on light.soils. The country plough hoeing takes a 
longer time (t.e., a day an acre) than the horse hoe, which can do 3 acres a day, but the extra 
cost is compensated by the increased yield :*the country plough hoeing was much better than 
any other hoeing as regards loosening of the soil. 


dertes No. 4, deep and shallow ploughing for cotton after faliow.—The experiment was 
made on three plots of anfacre each, one was ploughed 9 inches deep with Sabul plough ; the 
second 44 inches with the Rajah plough, and third at the ordinary depth with the country 
plough. 


This is the first year of this experiment, and naturally we cannot get the full benefit of 


deep ploughing during the very first season. ‘The results are as follows :— 
Mads. Srs. Chs. 


Country plough SA Sey a 9¢ 16912, 
Rajah plough ais +53 coe 8,5) Ap 
Sabul plough es nen bd Bite 8 


Serves No. 5, selection from Bhatla Statement No 5.—Last year four types were isolated. 
from Bhatla, which, is a mixture ofall four types (¢.e., Indicum yellow and white flowered,. 


xlvii - 


and neglectum yellow and white flowered). These were grown on }-acre plots in two dupli- 


cates. The following results are interesting :— . 
Varvety. Yield per acre. Percentage of lint. Ltnt per acre. 
Mds. Srs. Chs. Mds. Srs. Chs. 
Indicum yellow flowered 7 28 8 31+5 217 3 
Neglectum yellow flowered a, 8-29 10 31-7 2 30 134 
Indicum white flowered 8 Ye 36°38 3 2 124 
Neglectum white flowered Fis 9 415 34°83 3 eins 


The last has done best. Neglectum yellow flowered hag given 17 seers 13 chhataks 
(kapas) per acre more than Indicum, white flowered, but the latter beats neglectum yellow 
flowered, in ginning percentage, and in terms of rui Indicum white flowered ig 3 maunds 2 
seers, 124 chhataks against maunds 2-30-134 of neglectum yellow flowered, 


Further plant to plant selections with regard to yield and percentage of lint will be 
made. 


Miscellaneous. —(Statement No. 6.)—The environment experiments with cottons for the 
Economic Botanist were conducted along with the varietal tests. 


2. An experiment to see the effect of growing cotton after cotton every year on the 
samé plot of land has been started to ascertain how far such practice interferes with the balance 
of fertility of the soil. This is the tirst year of this experiment, so no results can be given. 


3. Paristte breeding plot.—A permanent parasite breeding plot has been reserved for 
the entomological section on the Hansi Farm. A new plot alongside of the existing one has 
been sown with cotton this year for next year’s ratoon cotton, and this will have to be done 
every year alternately on the two plots. 


Before leaving this crop I may point out, that 


(1) American cotton, though it does well when sown at the proper time, has not a very 
hopeful field here because (a) of lack of water in the canal at its sowing time, 
which is earlier than the time for country cottons, and (b) most of the people 
grow their cotton after removing wheat from the same land. 


(2) The white flowered selections from local Bhatla are likely to do best, being indi- 
genous cottons of the tract. They are also good yielders and have good per- 
centage of lint. Efforts will be made to improve them by selection. 


(8) The cotton of Bhatla village is the best known for seed in this tract. We took 
your seer from that village in spring 1914. The hailstorm during the month of 
May, the same year, destroyed most of the cottons of the village, and thus the 
seed of the old strain of Bhatla with its established reputation became extinct 

in the village. Now our farm possesses the old strain of real Bhatla cotton. 


(6) Wheats.—There were 293 acres under different experiments with wheat in addition 
to three acres under non-experimental wheat. Though the season was unfortunate yet the 
general condition of the rabi was very fair. The wheat crop was free from rust or lodging. 


Tests of Pusa 12 and Pusa 4.—(Statement No. 7:.—There were four acres under these 
Pusa wheats : the outturns are very good in both cases. Pusa 12 gave the heavier yields : they 
are both early ripening wheats. Pusa 4 is rather earlier in_earing, but Pusa 12 ripened a little 
before it. The grain is big and plump, but these wheats tiller poorly and more seed per acre is 


needed. The following are the results :— 


Chain harrow. Lever harrow. 
Mds. Srs. Chs. Mads. Srs. Chs. 
P 4 405 24 8 0 Pusa 4 eas 24.7 O 
Bais 12 ok Von he Pusa 12 ve 37.975 


Lever harrow versus chain harrow.—These were tried. The mulch produced in the case 
of lever harrow was better than the one produced by chain harrow. 


Comparison of different number of harrowings with lever harrow.—Thise xperiment was 
tried on Punjab 11, but the quality of land being uneven, no reliable results could be obtained. 


Experiments with different methods of sowing wheats.—This experiment is of special 
interest, as the people of this locality sow with “ nali!’”’ with no “ sohaga ”’ afterwards. 


‘ 


. xivill 
This does not allow harrowing or reaping with machine. The following methods were 
tried in comparison with local method :— 
(1! Country nali with sohaga. 
(2) Munna adjusted with sohaga, ¢.e., shallow nali with sohaga. 


(3) Poona drill with sohaga were tried against country nali and no sohaga (being 
the local method). 


The experiment was tried in duplicate : as already said the land of block B contains 
much kallar, and therefore the experiment was repeated in block EH. The object was to see the 
relative germination and no conclusions are made from produce per acre as the soil differs con- . 
siderably. The general outturns obtained are good. 


Germination in case of munna adjusted was best. 
Germination in case of desi drill was next followed by the country method. 


In case of country nali with sohaga seed went too deep and the germination obtained 
was bad. 


Heen and shallow cultivation as preparation for wheat (Statement No. 8).—This experi- 
ment was made in block B, but the land being: kallar and uneven it was repeated in block D. 


Sabul, Rajah and desi ploughs were used. In both cases Rajah has given the best result. 


RESULTS. 
FIRS? SET. SECOND SET. 
IV heat. husa. W heat. Bhusa. 
Mds. Srs. Mads. Srs. Mds. Srs. Mads. Srs. 
Rajah st, Daa he 49 38 291 TO 34 32 
Country 4 21 16 48 Q4 PAN a 
Sabul > Nagy 24 11 60. 0 19 8 WD) Ee 


Test for comparative yield of four new types hunded over by Economie Botanist and 
Punjab No. 9. (Statement o..9).--These tests were conducted separately in plots 11, 12 of 
block E. Each type was grown on quarter acre, but No. 9 was given half acre. 


Type No 20-C gave the highest outturn of maunds 23, seers 36. 
Type No. 9 was late.in ripening, but gave the good outturn of maunds 21, seers 22. 


Miscelianeous.—Seed treated with Antiavit versus not treated seed was tried, but as n® 
damage is done here by birds at sowing time, no difference in germination was marked. 


2, A plot has been reserved to grow wheat after wheat every year to see how far such 
practice is harmful. ; 


3. A very small quantity of seeds of all 25 types of Punjab wheats were grown to study - 
habits, ete. 


7, Sugarcane (Statement No 10)--The five varieties that ‘were selected to be grown 
on the farm were— 


Mango of Benares. 

Dhoura of Azimgarh 

Suretha from Samalkha (Karnal). 
Lalri from Samalkha ( Karnal). 
Local Ikh. 


They gave excellent returns, the outturns varying from over 40 maunds per acre to over 
59 maunds per acre of gur : it was prepared with great care and cleanliness. We used Bhindi 
bark to coagulate the albumin and dirt, and thus the quality of our gur was much _ hetter than 
that of bazar gur. In open bazar banias paid us Re. | for 54 to 6 seers, while the ordinary gur 
was selling at the rate of 8 seers. The cost was not increased to any appreciable amount, and 
the success was entirely due to the amount of attention paid in manufacturing, it was a great 
practical demonstration for the zamindars who greatly liked our gur. 


The mango variety ripens very late and therefore the quality of gur in the beginning of 
January was poor in comparison with that of others, but later on it improved. The local Ikh 
seems to give a higher percentage of gur from the same amount of juice, but percentage of 
juice to canes with mango is the highest, while it is least in case of local Ikh. The crop of 
sugarcane was very satisfactory in spite of the season being dry. These three acres of sugarcane 
brought us an income of about Rs. 1,000, besides the seed kept for next year. 


The crop was heavy and lodged, but was raised several times, and no damage was done 
to it. 


‘ xlix 


Green manuring for sugarcane with methas versus no manuring.—This was tried. There 
has been no great difference in yield in case of green manured and unmanured plots except that 
-one small strip of local Ikh grown on green manured plot gave very high outturns of over 59 
maunds of gur per acre. 


- 8. Gowar (Statement No 11).—Only the sowing experiments by hand era, ordinary 
nali and broadcasting were done. The hand sera gave the best results. The yield on the whole 
is from poor to fair, the season being very dry and unfavourable. 


9. Gram.—Hight acres were grown with gram, six in the wadh of jowar and two in 
the newly levelled area in block D, The crops were very patchy owing to kallar. Only one 
irrigation was given. As last year the chopping of tops with sickles versus no chopping was 
carried out. ‘The season was not favourable, and no results in this connection have been 
gathered. 


10. Japan Sarson (Statement No. 12.) —Both light green leaved and dark green- 
leaved varieties were grown for fodder. The light green-leaved has been found the quicker 
growing, heavier yielding and gave good fodder. 


ll. Shaftal.—This year it has not done well again, and is therefore not suitable for 
the tract. It wants much water. 


12. Siloing with jowar and barley.—Two silos were made, one was filled with jowar in 
the end of August, while the other with barley in the beginning of February. The jowar silo 
was opened in the beginning of March and came in very handy, when there was a fodder 
famine in the tract. The silo was quite good and bullocks ate it with relish. 


Barley silo was also good, but was not so much liked by bullocks as jowar. 


The silo’ was made in a kacha pit, and no great expenses were incurred. In this tract 
where there are many cattle, and fodder scarcity not unusual, silos can be made with advan- 
tage, provided they are used before the hot weather starts : it is then that fodder is most scarce. 
The practice can well be encouraged. 


13. Miscellareous.—Catile-pound.—The cattle-pound attached to the farm is working 
satisfactorily, and a very fair number of stray animals is impounded every month. 


Implements.—The wheat drills obtained from Lyallpur were tried ; they are doubtless 
economical, but sometimes get choked and the shares break very quickly in the ground : they 
require good tilth and fields devoid of clods and roots of trees. - The cotton drills proved still 
less satisfactory. The side of the Rajah fodder-cutter manufactured by Volkart Brothers is too 
weak, and a small stress while feeding the machine causes it to break ; the defect has been point- 
ed out to the firm. 


Visttors.—1 am glad to say that in spite of the farm being rather inaccessible it is increas- 
ing in popularity day by day, and is frequently visited by the neighbouring zamindars. A party 
of zamindars of the Rohtak District visited it during the year. 


DARSHAN SINGH, 
Deputy Director of Agriculture, Punjab. 


\ l P 
Statement No. 1. 


SHOWING THE RAINFALL DURING THE YEARS 1914-15 AND 1915-16 AT THE AGRICULTURAL 
STATION, HANSI. 


1 2 
Name of month. Rainfall during 1914-15. Rainfall during 1915-16. 
Uriniey an hi 1:23 0°93 
Jnlys) 5 oes sh ans 3°17 1:92 
August ... | ae aa 2°36 0°12 
September ys ve 3°48 0°65 
October ... | Ph | ee 1:07 | 018 
November Pa ase 
\ 

December on ee 0:07 
January ... Ns np | 0:20 Q°14 
February... Nes ee 9°29 0°21 
March ... de vee 153 | 0:02 
April : 0°05 
May «+ ov np ole 0°60 | 0°30 

Total © v. mA | 20°93 4°59 
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“SHOWING THE RESULTS OF JAPAN RAPES GROWN FOR FODDER DURING RABI 1915-16. 


ACTUAL GREEN YIELD ‘ 
s STUFF, PER ACRE, 
o 
NAME OF VARIETY. 4 Cutting. REMARKS, 
n i Maunds.| Seers, | Maunds.) Seers. 
i 
Green caved Pag Se 4 | First cutting pen 105 a Crop fairly good all 
through. j 
Second cutting ine 54 Bt 
} Total bee 159 
Dark green leaved Ja wu | | First. cutting fest) 08 Crop rather thin} 
Second cutting oe 12 
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Proceedings of His Honour the Lieutenant-Governor of the Punjab, in the 
Department of Revenue and Agriculture (Agriculture), No. 20500, 
| dated 7th November 1917. 


READ— 


Letter No. 491-50-E.J., dated 6th October 1917, from the Senior Secretary to the Financial 
Commissioners, Punjab, forwarding with a note by the Financial Commissioner the 
Annual Report on the Operations of the Department of Agriculture in the Punjab 
for the year ending 30th June 1917. ; 


ALTHOUGH owing to the war it was not found possible to increase 
the strength of tie superior staff, which is at present undoubtedly inadequate 
for the growing needs of the Province, still the year was one of stexdy progress 
in every branch of the work of the Department which is securing in an 
increasing degree the confidence of the agricultural population. The next 
few years will, the Lieutenant-Governor is convinced, see an even greater ex- 
pansion of its activities. The Punjab’s share of the profits accruing to Govern- 
ment from the export of wheat to Europe amounts to Rs. 11,70,000, an extra 
lakh having been assigned to the Province since the report was written. The 
Government of India have wisely decided that the whole of this sum is 
to be devoted to non-recurring expenditure for the benefit of the agricultural 
classes. A tentative programme of expenditnre, to be spread over several years, 
bas been drawn up, which will eventually bring the department into close 
touch with large tracts now virtually outside its scope. Several, of the’ more 
ambitious projects must inevitably wait till the extra staff required for their 
supervision can be provided, but with others, such as the acquisition of land for 
experimental dry farming in the north Punjab, the establishment: of a 
number of demonstration farms for the benefit of District Boards, the necessary 
extensions of buildings and the provision of pure seed on a much larger scale 
than heretofore, an immediate start will be made. 


2. The Lyallpur College after several years of vicissitudes is now 
firmly established in popular esteem. Four years ago popular opinion as to 
the value of the College courses and the expansion of the department was 
so low that there was not a single application for admission. In 1916 
the number of applicants was 138 of whom only 38 could be admitted, 
and in 1917 there were 202 applications for 40 vacancies. The causes 
contributing to this increased popularity are summarized in paragraph 2 
of the report as firstly, the knowledge that the College is the stepping- 
stone to an honourable and well paid career in Government service, secondly, 
the recognition by the landowning classes that a course at the College is 
the best possible training for youths who will have to manage their own 
estates, and thirdly, the growing attraction of a purely scientific education for 
students who mean to devote themselves to research. In fact, the Director now 
finds it difficult to cope with the applications from large estate owners for the, 
services of men trained in the College. All these are grounds on which the 
Director and his staff may fairly congratulate themselves, but the greatest 
share in the credit must, in His Honour’s opinion, be assigned to the late 
‘Mr. J. H. Barnes, the value of whose work, both as Principal of the College 
during the eariy critical years of its existence and-as Agricultural Chemist, 
can hardlv be overstated He has left an enduring mark on Punjab agriculture, 
and Sir Michael O’Dwyer agrees with the Director and the Financial 
Commissioner that the Province has suffered a great loss by his untimely 
death. 


3. His successor, Mr. Roberts, has assumed charge ata moment when 
important changes are imminent. The affiliation of the College to the Punjab 
University and the establishment of a degree in agriculture now only await 

the completion of the necessary formalities regarding which it is understood that 
the Director is communicating with the University authorities. In anticipa- 
tion of these changes, which will give the College an assured position among 
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the higher educational institutions of the Province, the curriculum has 
recently been remodelled with the approval of Government. The course for a 
degree will last for four years, but a-certificate will be given to those who have 
completed a two years’ course but do not wish to take a degree. The 
creation of three new assistant professorships has been sanctioned and certain 
additions have been made to the subordinate staff; but the Lieutenant- 
Governor entirely agrees with Mr. Maynard that the Professors should continue 
to take on adequate share in the teaching and in the guidance of the practical 
work of students. - Their influence and example must remain the dominant 
factors in training and turning out men worthy of the College and of the great 
interests for which it stands. » 


The growing popularity of the short English course for Revenue and 
Irrigation officers and of the six months’ vernacular course is encouraging. _ The 
Lieutenant-Governor considers that in the Punjab the latter course provides 
the most effective means of popularising improved methods among practical 
agriculturists, and in view of the great number of applicants who have now to 
be refused at Lyallpur he would like to see a similar course arranged for at the 
Gurdaspur farm. | 


4, The successful completion of the Narwala reclamation experiment 
marks an important stage in the solution of a problem of enormous importance 
to Punjab agriculture. Whether the improvement will be permanent remains 
to be seen, and as Mr. Maynard observes the future history of the Narwala 
farm should he carefully watched. The scheme for the reclamation on 
similar lines of a very large area of saline land on the Lower Bari Doab canal 
has been submitted for the sanction of the Government of India. Expert 
opinion is not altogether unanimous on its prospects of success, but the 
Lieutenant-Governor feels that the issues.at stake are of such importance that 
Government should not be deterred by the risk of failure from making an 
experiment which will cost a few lakhs of rupees, but which, if successful 
on a large scale, will add some millions sterling to the capital wealth of the 
Province. 


5. His Honour has read with interest the account printed as appendix — 
III of the report of the experimentsin American cotton and wheat conducted 
by Mr. Milne, the Economic Botanist. While recognising that these furnish 
most valuable data for further progress, he agrees with the Director that 
exhaustive tests by the Agricultural officers are necessary, before the 
Department can safely advise zamindars to substitute new varieties for 
such well established favourites as American 4-F cotton and Pusa 11 
and Punjab 12 wheats. The continued success of Mr. Roberts and his as- 
sistants in pushing the cultivation of these popular varieties is most striking. 
The area under 4-F cotton in 1917 is estimated at 225,000 acres, or more than 
quadruple that of 1916, and the Director calculates that the extra profit to the 
cultivators from sowing this variety will amount in a single year to the 
enormous sum of 45 lakhs of rupees. But in the near future each year’s 
results may be expected to surpass those of its predecessor The investigations 
of the recently formed committee on long stapled cotton should add materially 
to our knowledge. of the subject, while with improved ginning factories and 
market accommodation the separation of long and short staples will be 
facilitated. Moreover, as the Financial Commissioner remarks, the scientific 
study of transport and marketing conditions is a subject that has as yet hardly 
been touched. But the arrangements now being completed for posting Bombay 
and Lyallpur prices at the principal provincial cotton markets are a step in the 
right direction, and should tend to secure better prices for the cultivator. 


The area under Punjab 11 wheat in the three great canal colonies last 
winter was 97,000 acres, as compared with 27,500 acres in the rabi of 1916. 
The extra profit accruing to the zamindars on these 97,000 acres according to 
the Director’s conservative estimate is at least two lakhs of rupees, Next year 
the area under this wheat will be appreciably higher, some 1,200 tons of 
seed having been bought by the Department for distribution. 
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6. The work of Mr. Brownlie, the Agricultural Engineer, has been 
greatly handicapped by the high prices prevalent throughout the year and the 
difficulty of obtaining imported materials. In the circumstances it is satisfac- 
tory to learn that 538 wells were bored as compared with 346 in the previous 
years, and that the number of large diameter tube-well installations completed 
rose from three to six. Two of these were for private landowners. In several 
cases borings had to be abandoned when success seemed assured owing to the 
well owners being unable to pay the cost of completing the operation, and in 
such cases the Director might endeavour to arrange for a takkavi advance to be 
given through the district authorities. Mr. Brownlie has also done valuable 
work in designing improved agricultural implements and grain-bins. 


7. Inspite of the great rise in prices there was a satisfactory increase 
in the number of impleménts sold to cultivators. It is an encouraging sign 
that several co-operative societies are now acting as agents for the manufac- 
turers of the Meston plough, and that country blacksmiths are imitating the 
improved harrows and other implements introduced by the Department. 
Mr. Roberts’ discussions during his recent leave with manufacturers in England 
and America have resulted in the experimental production of anew plough, 
which promises to be even better adapted to Punjab conditions than the 
Meston plough. 


8. The areas of both the Lyallpur and Gurdaspur farms have recently 
been increased, and the necessary additions to the staff have been sanctioned. 
His Honour concurs with Mr. Maynard in thinking that the policy of organiz- 
ing visits io the Lyalipur farm and college might usefully be extended. 
The admirable work—scientific and practical—that is being carried out there 
is at present mainly known to.those who have a direct personal concern with 
agriculture, and it is very desirable that all who take an intelligent interest 
in the development of the Province should have an opportunity of being 
brought into touch with it. For the accommodation of the increasing number 
of visitors to the Gurdaspur farm a serat is about to be built. The Lieutenant- 
Governor visited the farm last March and was impressed by the value of the 
work done by Deputy Director in charge, M. Fateh-ud-dm. Some of the 
outturns of unirrigated wheat at this farm were astonishingly high and show 
what results can be obtained even in an exceptionally dry season by deep 
cultivation, careful weeding and conservation of moisture by constant harrow- 
ing. The' outturns obtained by a single watering before sowing, and by 
two waterings are also remarkable and the Lieutenant-Governor is glad to see 
that experiments on similar lines are being made by some large landowners in 
the canal colonies. They have also been brought to the notice of the 
Irrigation Department which is arranging to pursue the enquiry in a practical 
manner. The Hansi farm, which is managed by Sardar Darshan Singh, Deputy 
Director, is so far less successful, experimental work being handicapped by the 
uneven quality of the soil and a rather uncertain irrigation supply. 


- 9. Olive culture is discussed in paragraph 10 of the report and para- 
graph 9 of the Financial Commissioner’s review. Mr. F. J. Mitchell, who has 
hitherto been in charge of the experiments in Khairi Murat and Ghandala, has 
been unable to’ accept the terms of the lease offered him by Government, and 
it has now been decided that the Khairi Murat plantation should be managed , 
by the Forest Department. That at Ghandala, where the soil is unsuitable, 
will be given up. 


10. As the Financial Commissioner remarks, one of the most gratifying 
features of the report is the instances it gives of ready co-operation by 
the officers of the Department with other branches of the administration. 
With District and Colonization Officers, agricultural associations, business 
firms, large proprietors and peasant owners ‘the relations of the Department 
are equally cordial, and its continuous and increasing success in recent years 
is largely the result of this attitude. The Lieutenant-Governor agrees with 
Mr. Maynard that Mr. Townsend’s personality is primarily responsible for the 
existence of these happy conditions. His administration of the Department 
throughout his three years of office has been conspicuous for energy, tact and 
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sympathy, and he has benefited materially from the broad and sympathetic 
outlook of the Financial Commissioner, Mr. Maynard. 


This is the last occasion on which Sir Michael O’Dwyer wi!l review 
the work of the Department, in which during the last five years he has taken a 
close personal interest, and he congratulates the Director and his expert assis- 
tants on a record of uniform success and on a future of even greater promise. 


OrpeER.— Ordered that a copy of these remarks be forwarded to the 

Senior Secretary to the Financial Commissioners, Punjab, for the information of 

the Financial Commissioners, that they be published in the Punjab Gazette 

and submitted with copies of the report to the Government of India, Depart- 

ment of Revenue and Agriculture. : 

By order of His Honour the Lieutenant-Governor of the. Punjab : 
H. D. CRAIK, | 


Revenue Secretary to Government, Punjab. 
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Financial Commissioner’s note on the gone of Agricultural Department for 
1916-17. 


1.. The growing popularity of the Lyallpur Agricultural College is shown 
by the increasing applications for admission, 138 
in July 1916 (and 200 in the following year) as 
against 38 vacancies. The plan of affiliating the College to the Punjab Uni- 
versity (to which formal effect has not yet been given) has already borne fruit 
in the remodelling of the curriculum in consultation with Lieutenant-Colonel 
_ Stephenson, I.M.S., Principal of the Government College. The success of the 
instruction given has been established by the highly commendatory remarks of 
the external examiner. It shows what results can be attained when the proper- 
tion of teachers to students is a high one. The Financial Commissioner thinks 
it of great importance that the Professors, a substantial portion of whose time is 
_taken up in research or in dissemination, should also take an adequate share in 
the teaching and in the guidance of the practical work done by students. The’ 
student will realize that knowledge is a living and growing thing, to which he 
himself may some day be able to add, if he is brought into contact with the 
workings of a mind which is engaged in making additions to it. This is the 
means by which interest may be awakened and maintained and the germs 
implanted of a taste for research. 


Lyallpur Agricultural College. 


2. That there exists a proportion, however small, of the students, who 
intend to use the education received as & means 
of fitting them to manage their own estates, 
is a fact full of promise. When the new block of boarding quarters, built on 
the model of a block at the Aitchison College, is completed, the Financial 
Commissioner will hope to find Wards of Court and others of the landowning and 
aristocratic classes attending the College. 


Students who will become estate owners. 


3 The vernacular class, which is now attended by a certain number of 
Court of Wards employees and will next year 
also be attended by some officers of the Co- 
operative Department, is in very great demand, and more than three-fifths of 
the applicants have to be turned away. The Financial Commissioner recog- 
nizes the importance of training teachers for the new proposed type of Agricul- 
tural School and the possibility that this need may oust from the vernacular 
class the others who now attend it. But the teaching which could be given at 
Gurdaspur or elsewhere would so certainly be less effective than that which 
is now given at Lyallpur, that he would greatly regret the limitation of the 
Lyallpur class to prospective teachers only, if provision could by any method be 
made there for others also. 


Vernacular class, 


4. The completion of the reclamation of the alkaline land at Narwala 
is an important feature of the year’s history. It 
OC ai ce now Faith to watch carefully the aerial ertal 
history of this land ‘and to collect data for estimating the period likely to elapse 
before the salts begin to reappear in land which is subjected to this treatment. 
The Financial Commissioner understands that systematic arrangements have 
been made for this purpose, and he thinks that a careful record ought to be 
kept of each season’s crops after inspection by the Deputy Director of Agri- 
culture. On the duration of the cure at Narwala depends important deductions 
regarding the efficacy and financial value of similar measures elsewhere. 
5. ‘There is no finality in the selection of any particular variety of 
| plant, and the steady work which Mr, Milne, 
ere tt tests and distribution of pure the Economic Botanist, is doing in testin g 
; numerous varieties may some day bear fruit in 
the production of something better than the department now has available. 
Mr. Milne’s 8-A wheat for instance appears to promise well, though it has 
yet to be subjected to further tests. For the present, 4-F. American cotton 
and Punjab 11 wheat in the perennially irrigated Central Punjab and. Pusa 
12 wheat on the well lands of the submontane districts hold the field. There 
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can be little doubt that the cultivators’ appreciation of the last-mentioned 
variety answers conclusively the criticisms which have been passed upon it. 
The scale upon which the seed of varieties approved by the department (over 
200,000 acres of 4-F cotton and 100,000 of Punjab 11 wheat) is grown is a 
testimony of a striking kind to the extension of its influence. With Govern- 
ment advances to finance the holding of larger quantities of seed this feature 
of its activities will become even more prominent. 


6. The manurial experiments are less important than the varietal, 
owing to the fact, now apparently demonstrated, 
that they donot pay. The financial results of. 
this class of experiment are clearly shown in the tabular results appended to 
the Gurdaspur report : and it is desirable that they should also be exhibited 
for the Lyallpur Farm. 


Manurial experiments, 


7. The department continues to press such simple and well-proved 
reforms as the sowing of cotton in lines and 
the subsequent interculturing of it, and to work | 
‘out simple and cheap improvements of ordinary agricultural implements, such 
as the bar harrow, in the Lyallpur implement yard. It is interesting to see, 
in a radius of a few miles round Lyallpur, substantial cultivators adopting the 
department’s methods, and even interstripping their cotton sown in rows with 
cotton sown broadcast, in order to verify the advantage of one method or the 
other. Valuable lessons can be drawn for future schemes of colonization by 
taking note of the type and class of cultivator who shows himself most ready 
to learn and to profit, and also by recording the names of individuals who have 
proved their enterprise. It would seem that the small man is too poor and. 
narrow-minded: the big man sometimes too careless and too often an 
absentee : while the man with three or four squares, which he works himself, is 
often a valuable agent for the popularisation of the department’s methods. 
But the capitalist—even when he belongs to the non-agricultural class—is, 
when he attends to the business, also a most valuable helper, and there is a 
regimental estate not far from Lyallpur which may almost be said to have 
served as a demonstration farm. 


Helpers of the department. 


8. The policy of organizing visits, particularly to the Lyallpur Farm 
and College, may with great advantage be 
carried further than at present. Practical cul- 
tivators will there see something which some of them may afterwards apply : 
and Mr. Maynard would occasionally include among the. sight-seers Hon’ble 
Members of Council, journalists, professional men, and University students. 
What they would there see would answer beforehand some of the criticisms 
now passed upon the policy of Government, and answer them more effectively 
than any official reply. 


Organization of visits. 


9. The remarks on olive culture in paragraph 10 of the report leave 
the Financial Commissioner with the impression 
that there is some vagueness as to the responsi- 
bility for these experiments, It seems to him that either the Forest Depart- 
ment or the Agricultural Department should assume responsibility for them, 
Tt is interesting to hear that the Salvation Army, whose Silk School at Simla 
now has 20 students, distributed 463 ounces of silkworm seed, in addition to 
700 otherwise distributed. Both fowl-breeding and sericulture should have 
futures before them, but apparently the interest taken by the people in both 
is small at present. fe hat | 


Miscellaneous enterprises. 


10. There was a satisfactory increase from 346 to 5388 in the number 
of ordinary wells bored by the staff of the Agri- 
cultural Engineer, Mr, Miller-Brownlie. A 
light power boring plant has been ordered ; but all this work is hampered by 
high prices and scarcity of materials. The Financial Commissioner desires 
particularly to acknowledge the personal attention which Mr. Miller-Brownlie 
ei to the College students in their work at the smithy and the carpentering 
bench. eed 


Work of the Agricultural Engineer. 
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11. There are great possibilities in the study, as yet hardly touched, 
of the conditions of the transport of produce and 
ey, GE tavsport and marketing and, of methods of marketing, and the Financial 
for cotton, “Commissioner looks forward to the establishment 
| _ at some date of a chair of Agricultural Economics 
in the Agricultural College. In connection with cotton-ginning and mar- 
keting, some agricultural officers met, during the year under report, representa- 
tives of the great exporting firms, Indian growers and dealers, and revenue , 
officers, and considered measures for preventing the mixture of long and short 
staple cottons and for securing an adequate price for Punjab American cotton 
in the wholesale market. As a result of these deliberations, steps are being 
taken to post Bombay and Lyallpur prices in the principal markets : to provide 
for the scrutiny and approval ofthe plans of new ginning factories by the 
Professor of Agriculture : and for the construction in the Lyallpur District 
of a cotton market with accommodation sufficient to protect the producer 
against his present complete dependence upon the ginner. To the 
public sales of American cotton organized by the department (which 
have been attended by representatives of Japanese and Bombay firms, as 
well as agents of the exporting houses) reference was made last. year. There 
have been occasional instances of bad faith on the part of producers, sometimes 
important men who should have known better. But the punitive measures 
taken by the buyers have probably had an educative effect. 


-12. During the year the Agricultural Department assisted the Sanitary 
Board in an enquiry into the conditions of 
Municipal Sewage Farms, which is still pro- 
ceeding, and work was done by the Agricultural Chemist on the investigation 
of the iron bacteria which injure certain supplies of drinking water. On 
behalf of the Irrigation Department the percolation of water from canal 
channels and from field surfaces was investigated, and plans for the systematic 
ascertainment of methods of water saving are now being considered. <A joint 
session of Agricultural and Co-operative Department officers was held at 
Lyallpur, and arrangements devised for the interchange of instruction in 
matters agricultural and co-operative, so that the agricultural officer may 
know something of the principles of co-operation and the co-operative officer 
may help to give effect to the improved methods which the agriculturist has 
proved to be efficacious. A first result of this is the starting of six demonstra- 
tion plots by co-operative societies in Gurdaspur. Agricultural officers also 
met agents of the exporting firms and officers of the Land Records Department 
and district staff to devise improvements in the existing method of preparing 
crop forecasts, particularly for the great export staples of wheat cotton and 
oil-seeds. 


13. The most promising feature of the Agricultural Department is its 
BP det ad ct toe Segartroent to readiness to co-operate with other departments 
work with others, of Government, with the district staff, with the 
business man, with the large estate owner, and 
with the cultivator : to co-ordinate enquiry, to criticize obsolescent methods, to — 
interchange knowledge, to adjust improvement to capacity, to learn as well as 
to teach. Mr. Maynard is clear that the broad and tolerant personality of 
its Director, Mr. Townsend, has been no small factor in the creation of these 
harmonious and hopeful conditions. 


14. In Mr, Barnes, whose transfer to Pusa as Imperial Agricultural 

Death of Mr, Barnes, formerly Agri. CUemist, was followed by his untimely death, the 
ultural Chemist, ‘ ye Agricultural Department and the Lyallpur 
College have suffered a heavy loss. The large 

and enterprising outlook, the wide knowledge, and indefatigable energy of 
this officer promised great results, of which a part had already been realized in 
the rehabilitation of the Agricultural College and the initiation of enquiries 
of vast potential importance to agriculture. A few weeks before his death he 
presented to a conference of officers a scheme based upon the measures which 
were successful on a small scale at Narwala for the reclamation on a great _ 


Work for, and with, other departments. 
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scale of alkaline lands in the.Southern Punjab ; and his study, in connection 
with the Irrigation Engineers, of seepage problems made him a valued mem- 
ber of another conference which made proposals for the systematic investigation 
of the problems of water-logging by a permanent Seepage Board. 


15. The Financial Commissioner garcia’ yecorss the Director's ap-. 

yt , fe .  preciation of the work of Mr. Roberts, Principal 

oitidial Callers fe @ieon’ bee yr the College and Deputy Director Seascale 

ture in the Lower Chenab and Lower Bari Doab 

Oolonies. Mr. Roberts brings to his work a mind, enlarged by recent travel, 

and personifies that admirable caution which secures confidence by pressing 
upon attention only the tried and proved benefit. 


16. The Agricultural Department is still only at the beginning of 
Winiad tetate thaldosaenloh its achievements, with some sections of the 
Province still almost untouched, with many pro- 
blems yet to solve, and many converts yet to make: buta great beginning 
has been made and in the wise tradition which is being established, and 
inthe hearty response which the Punjabi cultivator in the more fully 
exploited districts shows signs of making, lies the hope of a greater future. 
It claims, and has, the Financial Commissioner is glad to acknowledge in a 
large measure received, the consideration of Government, when its growing and 
sometimes unforeseen demands may have been disturbing to the smooth course 
- of financial routine. But it has for its apology the contribution to war needs 
of increased supplies of foodstuffs and. cotton, and some solid additions already 
made to the wealth of the Province, of which the sum of 40 or 50 lakhs 
added to the value of a single season’s cotton crop, is the most remarkable. 
The splendid accession of Rs. 10,70,000, granted for non-recurring agricul- 
tural expenditure out of the profits on the export trade in wheat, provides the 
means of a wide extension of its activities as more staff, becomes available, 
With the establishment of a dry cultivation farm in the Northern Punjab, and 
of several new demonstration farms which are projected, areas now virtually 
outside of the Department’s scope will come within it, and a more nearly 
equal attention to all portions of the Province, the well lands of Jullundur.and 
Hoshiarpur, the inundation canals of the south-west, the rain lands of the 
submontane tracts, may be expected: 


17. The Financial Commissioner endorses Mr. Townsend’s ee 

' Rat. | the officers of other‘departments, particularly 

meg te eee ee Makes.) OMA eNy oseph and Calvert: and he 

feels that he must add an acknowledgment to 

the enlightened estate owners who have assisted the cause by their enterprise 
among whom Rai Bahadur Ganga Ram, C.I.E., is prominent. 


| H. J. MAYNARD, 
The 26th September 1917. Financial Commissioner, Punjad. 
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ANNUAL REPORT oe 


. ON THE 


DEPARTMENT OF AGRICULTURE, PUNJAB, 
FOR THE YEAR ENDING JUNE 30th, 1917. 


1. The only important change in the staff that occurred in the year 


HRRAT A, 
Paragraph 6, page 2, line 56, for mulbery read mulberry. 
Do 6. , 3 , 2 ,, mulbery read mulberry. 


Do. 10 4, 5 , 3 ,, ormer read former. 
Appendix I; page 1, line 27, for comma after sprang read comma after up. 
Do. UL oa s> eR 1 ,, Then read Ten. 
Do. Ill is vl 5, 15 ,, cambodla read cambodia. 
Do ov Ly xiv ,, 982 ,, anticipateds revd anticipated. 
Do. VI -,,- xvi, $89 ,, hailed read hail. . 


for Kevenue and Irrigation Otticers, and the ix months’ Vernacular course were 
also held: 20 students attended the former course, and 30 the _ latter. 
The candidates for admission to all these classes, especially the last, were much 
more numerous than the vacancies. Tt will be certainly necessary, I consider, 
to start another Vernacular class in the near future, so keen is the demand 
for admission to the present class. 


The external examiner in Agriculture, Mr. Knight, Professor of Agri- 
eulture at Poona, reported very well indeed on the students’ attainments in 
that subject. On the other hand, Mr. Chawla, the external examiner in 
Mathematics, did not think the mathematical syllabus entirely suitable. 
Effect is now being.given to this criticism, and others of the same nature, in 
a recent remodelling of the curriculum : mention however of this will come in 
next year’s report. - 


The affiliation of the College to the University has been, practically, 
decided on. It appears to me that both the College and the University will 
benefit by the affiliation. | 


Tam not infrequently asked why the College course has become so 
much more popular than if was a few years ago : in 1913, as said above, the 
College attracted no students. Briefly, I attribute this to two main reasons. 
The first is that the College now leads on to a definite and well paid career in 
Government service: the second is that the land-owning classes now: realise 
that a training at the College will render their sons more fit to manage their 
estates than would have been the case otherwise, and that the possibilities, of 
improved agricultural methods in the Punjab are not small. A third reason, 
just beginning to show itself, is that the College now gives a good scientific 
education, and is slowly beginning to attract those students who are keen on 
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research in itself. At present the first of the reasons given above is the most 
powerful: but the second is also daily getting more 80. Among the students 
at the College is a son of a member of the Imperial Legislative Council, who 
will manage his own estate on leaving it. aes | 


The number of applications I receive from private employers, both 
English and Indian, for men who have passed through the College to manage 
their estates is daily increasing. I do all in my power to satisfy such demands. 


Steps are being taken to add to the boarding house accommodation at 
the College a superior type of boarding house, designed to accommodate lads 
who have passed through the Chiefs’ College at Lahore. 


8. See appendix II. The Narwala reh reclamation experiment—see 
paragraph 3 of last year’s report—has been suc- 
cessfully concluded during the year, and the 
land restored, cured, to its original owners. 


Chemical research, 


Reclamaticn took about three years, and cost about Rs. 30 per acre 
plus an undetermined charge for extra water. The value of the land treated 
has been increased from about Rs. 45 to Rs. 250 at least per acre. Govern- 
ment has now under consideration a proposal to apply the methods proved 
successful at Narwala on a considerably larger scale to. kallar lands in the new 
‘Lower Bari Doab Colony. | 

Mr. Wilsdon has entered on his new duties with zeal. 


4, Appendix III contains an interesting account of the work on which 
Mr. Milne, the Economic Botonist, is engaged. 
Some of his wheats and cottons, are very promis- 
ing, and, it may well be, will supplant eventually 4 F American cotton and 
Punjab 11 and Pusa 12 wheats, which we are at present pushing in the Province. 
But the time for that is not yet; the possible ‘‘supplanters”’ are at present 
being carefully tested, from every point of view, by the Agricultural Officers, 
and these tests must continue for some time more. 


Botanical research. 


A. monograph on date palms by Mr. Milne is in the press. The Arabian 
dates continue to do very well, though the crop suffered much, as did country 
dates, from the unusually heavy monsoon of last year. The Scotch potatoes in 
the Simla Hills continue to be extremely popular and successful ; they general- 
ly yielded from 50 to 75 per cent. more than neighbouring country potatoes ; 
in not a few cases the difference is more than 100 per cent. in favour of the 
Scotch variety. Some four acres is being grown with them this year. The 
comparative smallness of this area is due altogether tothe limited amonnt of 
seed potatoes we had last year. It will certainly expand rapidly now as more of 
these become available. 


5. See appendix IV. The cotton bollworm attack was slight. The 
usual measures were taken to deal with it. The 
criticism has recently been passed on the distribu- 
tion of the bollworm parasite—the usual step we take when bollworm attacks 
‘are reported —that the evidence that the parasite really destroys the bollworm 
is very slight. Iam examining the point. | 


Entomology. 


For the pests that damage mango trees, especially in Hoshiarpur, the 
most hopeful line of attack appears to be the thinning out of the existing 
mango groves and the breaking up of the soil around the roots of the remainder, 
so as to produce sironger and healthier trees. 


6 See appendix IV. Seven hundred ounces of silkworm seed were 
distributed, as against 675 ounces last year. This 
is in addition to 463 ounces distributed by the 
Salvation Army. The prices realized by the rearers for their cocoons were 
good, and the industry is slowly spreading, as a cottage industry, among 
the poorer classes in the submontane tracts. Experience has shown that 
it is very inadvisable to give a.monopoly of the mulbery trees, and 
therefore of the sericulture, in any one district, or even tahsil, to any private 
individual. Such monopolies nearly always result in the rearers getting 


Sericulture. 
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a less price for their cocoons than they should. Steps are being taken to put 
down more mulbery plantations in the principal sericultural districts. It is 
worthy of note that the Salvation Army at their Changa Manga Settlement 
abandoned the wholesale rearings it. went in for last year, and instead got the 
neighbouring villages to hatch some seed. . This is much more hopeful line of 
action.. . . Wea 


~The Salvation Army Silk School at Simla is doing fairly well. It has 
at present 20 students, nine of whom come from the Simla Hill States. 


7. ‘Full details of the work done by Mr. Brownlie, the Agricultural 
Engineer, will be found in appendix V. With 
a staff of the same size, the number of wells in 
which borings were made increased from 346, in the preceding year, to 588 in 
the year under report. The percentage of wells successfully bored was very 
slightly higher than last year: it is about 70 per cent. So pleased is the 
Multan district board with the improvements effected in wells by our borers 
there, it is anxious to entertain a special boring establishment of its: own. Six 
tube well installations were completed during the year. A light power boring 
-plant has been ordered and should arrive shortly ; and a new workshop for the 
Agricultural Engineer has also been sanctioned. But all his work is being 
greatly hampered by the great, and increasing, difficulty of getting supplies 
from England, and by their greatly enhanced prices, compared with pre-war 
rates, when they do arrive. This difficulty is particularly felt in preparing 
estimates for installations for private individuals, 


Agricultural Engineering, 


8. Ihave nothing to add to what was said about this unimportant 
branch of work in paragraph 17 of last year’s 
| report. The Leghorns at Gurdaspur continue 

to be in considerable demand locally. 


- Poultry. 


The following is an extract from a note on the poultry in the Lahore Zoo 
sent me by the Deputy Commissioner of Lahore :— 


“ Certain breeds are kept in stock for the supply of eggs to private breeders. The 
idea of starting the poultry farm was mostly to stimulate Indians to keep a better breed of 
fowls, but unhappily it has never ‘ taken on’ satisfactorily. A very few Indians have purchased 
young chickens, though a considerable favour has been shown them in allowing them to 
purchase at cheap rates. ; 


The Lahore Poultry Show was held in Fehruary 1917. ‘All breeds were well re- 
presented, and exhibits came from all parts of India. The white Leghorn breed is now 
looked on as one of the best breeds. It is a veritable laying machine, non-sitting and easy 
to rear. One Leghorn hen lays more in half a year than four desi fowls would in one year. 
But it is a pity that Indian fanciers will not take to this breed.” 


9. During the year the weather conditions were far from ideal for 
| : bee keepers, the prolonged rains of 1916 being 
disastrous for weak colonies, but. matters im- 
‘proved somewhat in April this year. Mr. Cousins has now 14 hives, all 
doing fairly well. 


His apiary was removed from Sanawar to Kasauli in November 1916, 
and the change of locality has proved advantageous. His. experiments have 
conclusively proved that in the matter of comb foundation there is nothing 
equal to the article used by English and American bee keepers. 


Apiculture, 


During the year Mr. Cousins delivered two lectures in his apiary to 
parties of school children from Sanawar. On numerous occasions villagers 
and other persons visited his apiary, and he gave them practical demonstrations 
of the facilities with which.bees may be manipulated in modern frame hives. 
Luala Madan Mohan Lal, Assistant Professor of Entomelogy, Lyallpur, and 
Mr. P. R. Awati, B.A., F.E.S., Entomologist to the ‘Indian Research Fund 
Association, also paid him visits. .Mr. Cousins toured in Simla: and the 
neighbouring hill states and demonstrated to many gatherings of the Hill folk 
the pep entones of modern bee culture. The state authorities gave him every 
assistance. - pe ONAL oy, or ; , 
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Letters regarding apiculture from all over India were received and 
answered. Copies of “ Guide to Bee-keeping ” by Mr. Cousins were sent to 
enquirers :the publication of this pamphlet has considerably reduced the 
lengthy correspondence of previous years. The advisability of translating it 
into Urdu is receiving my attention. 


The Simla Bee-keepers’ Association continues to exist and is financially 
ina very sound position, but its members might well be keener than they 
are. | 


Despite indifferent weather conditions Mr. Cousins was successful in 
getting some well filled sections, proving that, even with the indigenous bee, 
good comb honey, so common and so much appreciated in England, can be 
obtained in India. The possibilities in this direction in the Punjab hills with 
_European bees are very attractive. The introduction of Italian bees has not 
-yet been accomplished through the failure of the Agriculiural Department of 
New South Wales to despatch fertilized Queens in February last probably due 
to the war. 


10. Mr. F. J. Mitchell, who is in charge of the olive cultivation 
in the Jhelum and Rawalpmdi Districts—the 
department has nothing to do with it—sends 
the following note as regards it :— . 


Olives. 


“ During last cold weather I twice visited Khairl Murat, once early in December 
(1916).and again in February, and was much pleased with the careful work putin by Fazlh 
Dad, the mali, of which every part of the garden gaveevidence. The production of frait 
from the locally planted trees had only slightly increased, but the feature of the season was 
the great crop of fruit on two small trees which were imported from Marseillesin 1912 and 
- which had not previously borne fruit. These trees, to a certain extent, have had the advan- 
tages which trees on cultivated ground in Soathern Kurope would have, except that they have 
been much too closely surrcunded by seedlings, which no doubt have taken much of the nourish- 
ment which was their due. 


A friend writes to me from Leghorn that the yield of nearly 20 Ibs. from one of those 
trees, only 4 years im actu, is rezarded in Italy as phenomenal. He also adds that the latest 
tendency of olive growers in that country is towards keeping the olive trees small, like small 
fruit trees, from which the fruit can easily be picked without damage. 


In this connection I would like to refer to the suecess achieved by Mr. Robertson 
Brown at Taru, North-West Frontier Province, with 100 plants I gotfor him from Italy in 
the spring of 1912. They were planted (rather close together) in fair agricultural land, and 
“have made wonderful growth. I think 7 per cent. have been successful, and all are now . 
_ approximately 18 feet to 14 feet high with heavy growth, which this last winter was pruned 

back for the first time. Nearly all bore fruit last year, one tree producing a little over 20 
Ibs. of excellent olives which I think were kept for seed. Of course none of these trees were 
loaded with fruit as were the little trees at Khairi Murat, but that was not to be expected 
_ from trees making such growth. Af ey 


“ These results, associated in my mind with the experiences gained at Gurhi, Kashmir, 
_lead me strongly to the impression that it may be possible to get a better yield of fruit from 
selected varieties grafted on the O. Europea stock than fromthe same varieties grafted on 
the O. Cuspidata stuck. To get a satisfactory showing on this point it will be necessary to 
give experimental trees of each grafting similar advantages ot soil and ‘water, in the same 
way that similar experiments have heen made with oranges aud other fruit at Taru and other 
_ Agricultural Stations. Hitherto the grafted Cuspidata has had not chance of showing what 
it can do on good soil, and no imported tree has been planted on the rocky soil on which the 
wild olive of India flourishes.” 


“ The following figures relating to the progress made in Khairi Murat this year are 
interesting :— 


New olive trees, budded and grafted ... es onan 306 

Olives (grafted and European) in area wn soe SOO 
Mds. Srs. | 

Fruit produced ra vee ue we 2 15 


“ My visit to Gandalla was rather shorter than I had intended, but my inspection of the 
garden fully bore out the impression I had formed of its capabilities in preceding years. _ The 
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flat ground is most disappointing, and, in spite of the excellent. soil analysis, practically none 
of theftrees make any substantial progress. The results achieved are comparable to those of 
the ormer Forest plantation of ‘Sissoos, (which on the same ground in 30 years produced no 
trees of of importance) : and I can only think that the soil is too porous fo retain suffcient 
moisture for successful arboricultuye of any kind, unless with ‘a full head of irrigation. No 
doubt the browsing has had a very bad effect, and in this respect the almonds have been the 
greatest sufferers, but a very great proportion of the young olive, trees are wind blown and 
show bark disease near the roots.’ The best trees are those either near the edge of the plateau, 
where the roots have been able to get to the moist coil near the* stream, er where the soil 
shallows on to the limestone rocks, down which no doubt some moisture at times trickles. It 
is a pity’ some of the trees right upon these rocks were not grafted, so that the results might 
have been compared, with similarly placed trees at Khairi Murat. As an experiment. of 
growing olives on agricultural ground with the benefié of some irrigation, however, I fear 
Gandalla is a failure, and it must rest with the Forest Department to. decide whether they 
will leave the trees to try and push their roots through the 30 feet or so of dry soil that is 
between them and moisture, or accept a proposal that-I understand has been made them by 
Lala Ramjee Das and allow him to try and grow roses on this area. Possibly the profitable 
nature of that industry may overcome the difficulty of bringing in full irrigation from the 
stream,” £01.98 Ong | 
11. Despite the continued rise in prices—some implements cost now 
Bante, MA nearly 75 per cent. more than they did before the 
ar Jgpo. sot +> war, and some, as chaff-cutters, are unobtainable— 
it is satisfactory to find that the number of improved agricultural implements 
of all kinds that are imported from Europe or America; sold in the Province 
during the year under report, shows an increase of about 40 per cent, on the 
number sold during the 1915-16. Here are details :— 


Name of implements Sold in 1915-16. Sold in 1916-17, 
Raja, ploughs ) g ee, 202 din Oto 
Meston ploughs aFeel ee) 906— 1,264 
Other ploughs ne ines 79 | 92 
Hod!) fe) 0! » Ter * is 10 
Harrows pes a . D6 
-Fodderscutters 3 nes 58 , 42 
Miscellaneous (grain kibblers, reapers, 10 20. 
| mowers, Winnowers). 
“| Total a 1,323 1,863 


The system referred to'in paragraph 12 of last year’s report, by which 
Co-operative Societies in the Central Punjab districts stock Meston ploughs 
for sale, as sub-agents for the firm supplying them, has been adopted by 
about 20 of these societies, and is working satisfactorily. The Bhainimilvan 
Union (Gurdaspur District) sold 270 Meston ploughs and 100 shares in the 
year. More could have been sold had the firm been able to’ supply more. In 
the Bet (riverain) lands of the Ferozepore district, near Mamdot, the Rajah 
plough is very popular and very effective for eradicating dab grass. But the 
price is complained about : one zaildar told me that he could buy ‘a’ pair of 
the wretchéd little animals used for ploughing in this circle for Rs. 30 (Rs. 15 
each)—the price of the complete plough! Near the same place I was shown a 
field of sugarcane which had been cultivated by the Rajah plough the produce 
of which was being sold standing for Rs. 400 an acre, compared with the figure 
of Rs. 200.an acre, the figure which neighbouring sugarcane fields, which had 
been. cultivated with a country plough, were fetching. 


. As has been said in previous reports, country blacksmiths have now 
taken to imitating the Meston plough: one bfacksmith in Kotli Nangal, near 
Gurdaspur, sold 150 shares, and 15 ploughs, of the Meston pattern, which he 
made himself during the year. ‘The high price of iron is of course preventing 
progress from being as fast as it would have been. otherwise. A ssmall iron 
foundry at Phagwara (near Jullundur) is tyying to manufacture. chaff-cutters 
both power and hand driven, on the English model : a line of action it embark- 
ed on without, suggestion or hint from any, member of, the Agricultural 
Department.. 7 Saud 8 ibab gona 
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For reapers, the year was, like its predecessor, a bad one. They have 
risen in price from Rs. 250 to Rs. 350, and this fact, coupled with the com- 
parative cheapness of hand labour in the canal colonies last wheat harvest, 
(due to the indifferent crop on bargni lands) prevented any sale of these 
articles. | | | 


The Professor of Agriculture is working at two types of improved iron 
pleughs, which will be more suitable to the Province, he thinks, than any of 
the existing ploughs. He discussed the subject during his recent leave with 
Messrs. Ransome, Sims and Jefferies at Ipswich and Messrs. Oliver and Oo. of 
South Bend, Indiana, United States of America: ‘both firms are prominent 
makers of agricultural implements, Correspondence with them is in progress 
on the subject. The points being kept in mind in designing the new ploughs 
are, roughly speaking, as follows :-— 


(1) Cost must be moderate ; if possible not more than Rs. 20. 

(2) There is no need of two handles. Zamindars seldom use more 
; than one handle of the existing Punjab or Rajah ploughs, 

(3) A wheel at the end of the beam is a luxury. 


(4) Elaborate nozzles and hakes and designs for regulating width are 
unnecessary. } | | 


(5) Draft must be moderate and under 1} cwts. 


The new ploughs will probably be called “Lyallpur” ploughs. ‘The 
results so far attained with the experimental plaughs are very promising: the 
Professor of Agriculture says “ the Lyallpur plough is a very marked and 
important advance on anything that has so far been put forward in the 
Punjab.” It is not of course as yet ready to be placed on the market, not yet 
being indeed entirely out of the experimental stage. 


\ 


As a result of these experiments, the “Jat” plough has now been 
finally discarded. : 


The figures given of implements sold in the year, in the beginning of 
this paragraph, show that by far the greater part of them are ploughs. Hare 
rows are much fewer in number. The reason for thisis not far to 
seek : the advantages the farmer gains from an improved plough are more 
than from any one other agricultural implement: and imported harrows cost 
far more than imported ploughs. Yet it is exceedingly important to introduce 
among the cultivators improved implements for harrowing, and also to help © 
them to sow their crops in lines. Hence the introduction of simple harrows, 
drills and hoes—see paragraph 18 of last year’s report—made of simple articles 
as- wood and iron, which can be obtained in any village, and which, though 
infinitely cheaper than the imported article, do. work not much inferior to it, 
has received much attention during the year. At present. these simple 
implements are being made and sold only at the Lyallpur farm, but arrange- 
ments are being made, in connection with the measures being taken to increase 
the area under food grains next winter, to cousiderably expand the manufacture 
of bar harrows. Of these implements during the year under report 60 were 
sold, nearly all to zamindars, at a cost of Rs. 14 each, and 212 drills, costing 
Rs. 7 each, were also sold. Copies of them, locally manufactured, have 
already begun to appear in villages. | 


12, An interesting account of all the work at this farm will be found 

See ea in Appendix VI : in which Mr. Roberts has also 

ee included a short account of the district workin . 

his charge, An additional area’ of 100-acres has recently been added to the 

farm: of this 25 acres have been placed at the disposal of the Economic 
Botanist, and the. remainder is under the Professor of Agriculture. 


_ The wheat tests—statements 11 (a) and 11 (4)—are interesting and ex- 
tremely important. The Economic Botanist’s wheat 8 A did very well. I 
have just asked the Professor of Agriculture to make comparative tests between 
‘Punjab 11 and Pasa 12 with varying numbers of waterings: "there are, to my 
mind, distinct indications that Pusa 12 may do well on less water than 
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Punjab 11 requires. The latter is the wheat we are now pushing’ in the 
Colonies, with very considerable success. More detailed mention of this point’ 
will be found in paragraph 17. With cotton Mr. Roberts has now initiated, as, 
a result of his tour in America, some very interesting cultural experiments. 

The varietal experiments with this crop show that 280 F isa very promising 

American cotton, but it appears to be rather more liable to “ jassid”” attack 
than is the well known 4 F. ; 


Of the work being done with agricultural implements at Lyallpur men- 
tion has already been made. 


13. Full details of this farm are in Appendix VII. It merits 
perusal. The most important work at the farm’ 
is wheat testing: 8 A (one of the Economic 
Botanist’s selections) did best on the well irrigated lands and 17 Bon the 
barani land: 8 A did also very well at Lyallpur and Hansi. The year was 
not very suitable to the Pusa wlreats. . 


Gurdaspur farm, 


These very important wheat tests will continue, and should be con- 
siderably faciiitated by the addition of 50 acres to the farm which will shortly 
be accomplished, | 


Three new series of manurial experiments. were laid down: they are 
intended to ascertain the values of phosphatic manures. They must continue 
for.same tifne. So far no artificial manure has been found to pay 


The wheat outturns on unirrigatea lands at the farm were, thanks to 
the better cultivation they received, very much better, than those on the sur- 
rounding land which only received ordinary. cultivation. 


The farm reecived an increasing number of visitors during the year. It 
is satisfactory to know that arrangements will soon be completed to accommo- 
date visitors to it. 


14. See appendix VIII. The work done does not require much com- 
ment. This comparatively new farm is at pre- 
. sent greatly handicapped by. the uneven quality 
of the soil, which renders experimental work very difficult. Good cultivation 
will remedy this to a large extent, but it will take sometime. The growth of 
American ¢otton in the tract in which this farm lies is handicapped by the 
local. custom of sowing cotton after vheat : in the canal colonies this is very 
seldom practised. But American cotton has to be sown early, and the wheat is 
generally not off the groundin time. The Economic Botanist’s new wheat 
8 A did best in the varietal tests on the whole, though Punjab 11 did exceedingly 
well in one test. These tests will continue. I have recently again directed. 
the attention of Sardar Darshan Singh, the Deputy Director of Agriculture 
incharge of the farm, to the supreme importanre, at the present stage of his 
work, to varietal tests both of wheats and cottons. Cultural and manurial ex- 
periments must, for the present at any rate, yield in importance to them. 


Hansi farm. 


“15. Interesting experiments were conducted in water saving in the 
year under report at Gangapur in the Lower 
Chenab Colony and at Sargodha, in which 
methods advocated by the Imperial Economic Botanist were tried. These ex- 
periments were distinct from those on the same subject which the Professor of 
Agriculture is trying at Lyallpur. The methods tried in both cases are not of 
course very different: in this case they consisted of keeping the land in very 
good cultivation all the preceding summer, so as, inter alia, to make as much 
use as possible of the rainfall. and of frequent harrowing of the wheat, the crop 
experimented on. At Sargodha farm an area of something under half an acre, 
received cultivation as just said, had one watering before sowing (on Novem- 
ber 5) and none after. It yielded 8 maunds 12 seers (= 680 lbs.) of grain per 
acre, and about three times as much straw. An adjoining plot, of the same size, 
and under entirely similar methods of cultivation, had one watering—before 
sowing——on November 5 and one after, on February 16. It yielded 15 -maunds 
12 seers (1,254 lbs.) .of grain per acre, and slightly more straw than the first 
pict. iY BK 


Water saving experiments. 


§ 


Rai Sahib Lela Sewak Ram of Gangapur, Lower Chenab Colony, work- 
ihg on similar lines, got no less than 13 maunds 35 scers of wheat per killa 
(about 1,042 Ibs. per acre), though the crop was not watered after sowing: it 
received its watering before sowing on October 22, and was sown on November’ 
7. The winter was exceptionally, dry both at Sargodha and Gangapur, no rain 
falling at either place between the beginning of October and the end of March. 
The wheat sown ix. each case was Pusa 12. 


The experiments do not of course, pretend to ‘approach finality, and the 
matter has to be investigated from many aspects before final and definite 
recommendations on the subject can be made. To take one obvious point, the 
depths of each watering should be more carefully recorded than was the case 
here : in them all the waterings given were directed, and reported, to be of the 
size usual at the time they were given, neither more nor less. But enough has 
been done to show the enormous importance, and potentialities, of the subject, 
especially for this province. Paragraph 19 of this report shows that a preposal 
to initiate water saving experiments on a considerably larger scale than is at 
present possible is under consideration. , 


16. I now turn to the progress made during the vear in district work, 

haan air dl and naturally first deal with cotton, a crop in 

; ee which the Agricultural Department has -been 

more successful than any other, and which shows surprising developments 

during the year. I am referring to the largely increased area placed under the 
now well known American cotton 4 F. oe 


Here are the figures under this crop in the last two years, and the 
year under report, in acres :— | 


1915. 1916. 191%: 
Lower Chenab Colony soe’ | 0000 30,000 120,000 
Lower Jhelum Colony Paget LANL . 7,000 11,500 
Lower Bari Doab Colony vee tpt 000 13,000 40,000 
Chunian Colony, Luddan Estate (Dis- ; 
trict Multan) and other areas ,,. ‘nd ee 3,500 
Total ne 1,700 50,000 215,000 


This is a conservative preliminary estimate, and the Professor of Agri- 
culture tells me now that he thinks the final area under this crop will prove 
to be over 225,000 acres. The Canal Department are kindly arranging to 
have American cotton recorded separately from country cotton, by their 
village accountants, and correct figures should shortly be available. It will be 


seen that the area placed under this cotton is now more than 27 times what 
it was two years ago. 


% 


Of this area by far the greater part—say 90 per cent.—is quite pure: 
The rest is mixed to a greater or less degree with country cotton. We of 
course spare no endeavour in trying to keep the cotton pure : but, so great is 
the demand for it, zamindars insist on growing even mixed seed if they cannot 
get pure seed. We control and provide as much seed as possible : it is reckon- 
ed that last spring we provided (having originally bought, or kept control of) 
5,000 maunds (= 410,000 lbs.) of 4 F. seed in the Lower Chenab Colony : 
6,800 maunds (= 557,000 ibs.) in the Lower Bari Doab Colony: and 1,400 
maunds (= 115,000 lbs.) in the Lower Jhelum Colony. At a sowing rate of 
4 seers an acre this suffices for the growing of 132,000 acres. We made use, 
in the spreading of this seed, of many small shop keepers through the colonies, 
who sold it at a small commission, and gave certificates to the purchasers that 
the seed given them was that provided by the Agricultural Department. 
Growers presenting such certificates will find admission to our cotton sales, of 
which I speak later, easier than will those who cannot produce them. . 


Of this area of American cotton by far the greater part is sown broad- 
east, the usual method. But the practice of sowing it in lines (and subse- 


quently inter culfuring it) advocated by the Department is slowly hut steadily — 
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gaining ground. Exact figures are not available of the amount thus sown, but 
it is probably about 7,000 or 8,000 acres in all. In the new Lower Bari Doab: 


Colony alone (in which, as the figures already given show, American cotton is. 
making rapid strides in popularity) about 2,800 acres were so sown. 


A word now as to the cotton sales organized by the Department. An 
account of them is given in paragraph 21 of last year’s report. This year wo 
held them at six places in the Lower Chenab Colony, but those at Jhang 
and Tandlianwala had to be abandoned owing to the opposition of the local buyers. 
At the remaining four we sold 20,586 maunds (=760 tons) of unginned cotton. 
In the Lower Bari: Doab Colony three sales were held, of 22,600 maunds (=837 
tons) of cotton ; and two in the Lower Jhelum Colony, at which about 8,000 
maunds (=296 tons) were so sold. The object of these sales, which the Depart- 
ment merely organizes, and at which, hitherto, any grower could sell his cotton 
under our auspices, if we passed it as good enough, 1s to insure the grower getting 
as nearly as possible a fair price for his cottom: and in this we were generally 
very successful, particularly in the newly developing Lower Bari Doab Colony : 
at one of our auctions there the sellers of the purest cotton got Rs. 17 per 
maund (=82 lbs.) for their cotton, though previous to the sale they had been 
getting about Rs. 11 or Rs 12.. Difficulties naturally occur during these sales : 
and I am now considering what changes must be made in the rules governing 
them, judging by our experience of last years. 


The Professor of Agriculture reckons (page xviii of Appendix VI) that an 
extra profit of 50 lakhs of rupees should accrue to the Punjab zamindar from 
4 F cotton this year: this calculation is based on the assumption that the extra 
premium on it will be Rs. 4 per mensem. Personally I think this figare a 
trifle high, and prefer to work on a premium of Rs. 3-8-0: which is I consider 
quite safe. Taking the average outturn as 6 maunds (of unginned cotton) per 
acre—the same figure as for desi cotton, and the acreage as 215,000, I find that 
over 45 lakhs of rupees (£300,000) will accrue to Punjab zamindars this winter 
from 4 F cotton. 


The present crop is doing well, though in some places the heavy rain 
has induced excessive vegetative growth. 


Steps are being taken to post this winter at the more important 
cotton markets of the province Bombay and Lyallpur prices, for general 
_ information. This follows a somewhat similar practice in force in Egypt, and 
should facilitate the grower in his efforts to get a fair price. Government has 
also agreed, in principle, tc rules being laid down for the plans of new ginning 
factories on sites to be sold by Government, with a view to prevent the 
mixing of country and American cotton, and seed, in the factory. ; 

Correspondence is still in progress with the British Cotton Growing As- 
sociation regarding the area of 7,500 acres tentatively reserved for them, in the 
Lower Bari Doab Colony with the primary object of encouraging the growth 
of 4 F cotton. The war has thrown many difficulties in the Association's way..« 


Of country cotton as yet only very small amounts have been put out 
with zamindars. But, as the reports on the Lyallpur and Hansi farms show, 
the matter is receiving attention ; American cotton has to be sown early, on 
good land, and the peasant prefers country cotton for his own domestic use. It 
is thus most improbable—indeed it is practically certain in the south-east; of the 
‘Province—that American cotton will ever entirely drive out country cotton. 


17. I now turn to,.wheat. In the canal colonies we are pushing 
Punjab 11, a bearded amber grained wheat : it— 
| before ever the Agricultural Department com- 
menced operations—constituted over 70 per cent. of the wheat sown (mixed 
with other wheats) in the Chenab Colony, It is a heavier yielder than the 
mixture it supplanted, and this is the principal reason for. its popularity : 
being pure, it also nearly always, fetches a slighter high price in the market, 


Last winter we had, it is reckoned, 60,000 acres under Punjab 11 in the 
Lower Chenab Colony : 22,000 acres in the Lower Jhelum Colony : and 15,000 
acres in the Lower Bari Doab Colony. ‘Total 97,000 acres. These figures 
may be compared with those in paragraph 21 of last year’s report. x 


District work : wheat. 
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The Professor of Agriculture at the conclusion of his report (Appendix 
VI) reckons that three lakhs of rupees additional profit accrued to the zamin- 
dar from one lakh of acres under this wheat. His calculation is based on (a) 
au additional premium of 2 annas per maund (on the total outturn) over the 
ordinary price of wheat, on an estimated outturn per acre of 185 maunds: and 
(b) an increase in yield of at least 20 seers per acre. Personally I think this 
estimate a little high. Some of the wheat crop last year twas, owing to the 
absence of winter rains, below average, even in the Canal Colonies, especially in 
the Lower Bari Doab Colony, and I therefore would not place the average 
yield as high as half a ton as has the Professor of Agriculture. Nor did 
every zamindar get the premium of two annas a maund: though the great 
majority did. But that an additional income of at least two lakhs of rupees 
accrued tothe Punjab zamindars who grew this wheat there is no doubt 
whatever. _ : : 

For next year, we have expended over alakh of rupees (out of the 
wheat profits money of 10°7 lakhs) on the purchase of this wheat for sale 
for seed this atitumn : over 10,000 maunds has been purchased in the Lyallpur 
district, about the same amount in the Lower Bari Doab Colony, and 15,000 
maunds in the Lower Jhelum Colony. These amounts (equal in all to 1,200 
tons) suffice for the sowing of 50,000 acres, and in addition very large amounts 
have been separately stored by large growers, and by some co-operative banks 
for next season. So next year should see a considerable increase in the-area 
under this wheat. 

Considerable difficulty was experienced in purchasing good wheat seed 
last spring, owing to the storms at harvest time which damaged the crop. 


Pusa 12 is exceedingly popular, in the Hoshiarpur, Jullundur, Gur- 
daspur and Sialkot districts, on well lands. The criticism has been passed 
on this wheat that it is being encouraged in these districts without sufficient 
tests having been made as to its suitability for them. Feeling the force of 


these criticisms, I made a tour last spring through these districts, and was — 


struck by the great and unanimous enthusiasm evinced for Pusa 12 by all the 
growers of it. They all assured me that they got at least 25 per cent. increas- 
ed outturn from it, and a premium of at least 2 annas per maund: one 
grower sold 500 maunds of it to a Lahore contractor, who required it to 
sell for eating purposes in that city, at a premium of 4 annas per maund over 


ordinary wheat. In agdition to these advantages, of a greater yield, and ~ 


premium-*it is very popular for eating purposes—this wheat has the advant- 
ages of being earlier, stronger strawed, and Jess liable to rust than ordinary 
wheats. On the other hand, it requires good moisture and does not do so 
well on barani lands, in winters when the rainfall is deficient as ordinary 
wheats, It also sheds its grain more than do the latter, but this is a defect 
common to most beardless wheats. Shih 6: 


A certain amount of this wheat is also being grown in the Ferozepore 
Karnal, Hissar and Rohtak districts." Everywhere it is exceedingly popular 
and increasing amounts are being stored for next season by growers : the 
Panipat co-operative bank is alone storing 350 maunds. ‘ 


In the circle of the Deputy Director of Agriculture, Gurdaspur, as a 
whole about 9,000 acres was under this wheat (6,000 acres of this amount was 


in well lands in the Jullundur district), and about 1,000 acres in the circle of the ~ 


Deputy Director of Agriculture, Hansi. It is estimated that at least half 
a lakh of rupees extra profit accrued to the growers of this wheat in these dis- 
tricts more than would have been otherwise the case. 


Pusa 4 and Pusa 110 wheats are far from’ popular, and have very few 
followers. We do not now. push these wheats at all. 


On the qnestion as to what wheat will finally prove best suited 
to the various parts of the Province, a definite answer cannot be given for 
many years to come: if may well be that we-will find wheats better 
suited toit than even Punjab 11 and Pusa i2. Perhaps it will be the 
Economic Botanist’s new variety 8 A, which, as has already been said, has 
done very well at our three farms this year. 
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I have mentioned in this paragraph the “ ‘wheat profits ’* of 10°7 lakhs, 
which have been given by the Government of India to this Province, for 
agricultural development, In the year under report the only sum disbursed 
out of this amount was the 1 lakh, already mentioned, on the purchase of 
Punjab 11 wheat for seed purposes next year. Many proposals for the. ex- 
penditure of this money are under consideration, but they will find mention 
in next year’s report. 

18. Agricultural associations continue to do useful work on the lines in- 
dicated in previous reports : an association has now 
been formed in the Lower Bari Doab Colony.” 
Demonstrations of improved implements’and cultural methods were given at 
some 20Tairs. More useful than‘ these were similar demonstrations given by 
our men in ordinary zamindars’ land with their own bullocks, to which more 
attention is being yearly devoted. 3 ; 
| The special farms in the Lower Bari Doab Colony, belonging to 
Mr. Conville, 8. Jogendra Singh, Colonel Cole and Mr. Vanrenen, mentioned 
in paragraph 15 of last year’s report, all continue to do well. 

I note only one instance of many I might give of the increasing influ- 
ence of the department. Village Chak No. 267 of the Rakh Branch, Chenab 
Colony, had abandoned cotton for sugarcane: to which its land was not very 
suitable. One Ghulam Muhammad of the village came to the Lyallpur farm 
in March 1916, and was impressed with what he heard and seen regarding 
American cotton. He sowed one acre of this in lines,and inter cultured it, 
as advised, with a Gujrat hoe. The result was that he got a yield of:1,300 lbs. 
per acre. Many are now growing American cotton in the village, which has 
now bought 4 drills, eight chaff cutters, a Lyallpur hoe and a horse hoe. It 
is also using a bar harrow, and imitations of it have aypeared in the village. 


The other minor lines of activity mentioned in paragraph 22 of last 
year’s report all continue. Ground nuts may eventually do well in light sandy 
lands : experience so far with them is hopeful. They are unsuitable to the 
Canal Colonies. Long eared Australian bajra is becoming very popular. Some 
selected sugarcane is now being given out on a small scale in the neighbour- 
hood of Gurdaspnr, and is promising. Hoshiarpur rice is being introduced, : 
on a small scale, into Ferozepore. The Deputy Director, Hansi, has shown 
the zamindars of Panipat (district Karnal) that the high seed rate for wheat 
they commonly adopt—14 maunds (123 lbs.) an acre—is too high, and that 
they can get better results with a rate of half that figure. 

Much of the work at the farms is compliance with ordinary requests for 
seed. Thus the Gurdaspur farm provided (or arranged to provide) last year, 
in addition to large quantities of maize, jawar, cotton and-rice seed, 500 lbs. 
of san hemp seed for green manuring (this practice is gaining in populari- 
ty, but very slowly), and 3,200 lbs. of Australian bajra seed. We received. 
also last year demands for nearly 250,000 lbs. of castor cake for manure for 
potatoes, but were unable to comply with the greater part of it. The Lahore 
Central. Jail is the only place in the province that now crushes castor 
seed, and'importation from cutside is very expensive. Some district boards 
are now begiuming to ask ‘me to arrange to buy good seed for them, especially 
wheat. Thus for the Sialkot board we have arranged for the purchase of 
500 maunds of wheat seed. The boards of, course finance these operations 
completely... In Shakargarh Tahsil,the co-operative banks are considering the; 
institution of a ‘‘ co-operative sale of. grain society.’’ Connected with it. .it 
will probably be found advisable to erect a séed godown, to take-at least 500 
maunds of seed.s Proposals to erect one such, in that tahsil, and another some- 
where in the Hoshiarpur District, at the cost of Government, are under con- 
sideration. In the sub-montane districts, with their heavy rainfall and bad 
communications, peasants often find it difficult to get good seed at sowing 
time. ; 


District work : general, 


Among the recent requests I have received for seed’ is one for two tons 
of seed onions for Mesopotamia. + 

A few words may be said bn jute, Quité.a good crop was grown at 
Lyallpur last autumn. But only part of it was retted as it took a-yery long 
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time-to ret. Mr. Finlow, the Fibre Expert to the Government of Bengal, who 
saw the crop twice. says that there is at present no prospect for jute in the 
Punjab on account of the high price of labour, shortage of water for retting, 
and the comparatively long time it takes to ret jute in this Province. The 
only hope rests with mechanical extraction of the fibre,a problem on which 
Mr. Finlow is working, but has not yet solved. | | 


During the year the small Basal demonstration farm—paragraph 14 of 
last year’s report—was closed. It was impossible to supervise it properly, so 
remote was its situation from any of our other present activities. The Sialkot’ 
and Gujrat district board farms are working satisfactorily. Proposals in 
connection with other similar farms have been received from Amritsay—a small 
farm is already in existence at Beas in this district—Hoshiarpur, Ludhiana, 
Ambala and Rohtak, and are under consideration. These farms are mainly 
demonstration: they are only experimental to the extent required by the 
special circumstances of the district in which they are situated, They are 
run entirely by the Agricultural Department, though financed by the district 
board concerned. pa 

19. Of the very large increase in the area under American cotton and 

Fresh developments in the vear under Le expanding areas in wheats recommended by 
report. € : the Department Ihave already spoken. The 
former is by far the most striking achievement of 
the provincial Agricultural Department Since itsinception. For the rest, the year 
has been one of steady progress in all lines. The Agricultural College has become » 
popular with all classes, and is doing admirable work. At a recent Conference | 
of Co-operative Societies in Gurdaspur it was decided to start six .demonstra- 
tion plots, in which the crops recommended by the Department would be cul- 
tivated in the manner recommended by it. The plots willbe small—2 to 3 
acres each—and will for the present be in charge of our men: the co-operative 
societies will however provide the land and finance them. Each union in 
Gurdaspur is also giving a scholarship for the vernacular class at Lyallpur, and 
so are some banks in other districts. A proposal to initiate experiments in 
irrgation problems on a much larger scale than has hitherto been possible is 
under consideration : the Irrigation Department has been good enough to place 
an area of some 300 acres at our disposal for the purpose. . Proposals for a 
rice farm in the Upper Chenab Colony will shortly be put forward. It is 
acrop which we have not yet touched, but which is grown toa considerable — 
extent in the Kangra and some of the central sub montane districts. I Have 
already selected a site for it. ° Proposals as to the head quarters of the Deputy 
Director of Agriculture to be stationed in the North Punjab, have recently 
been submitted. . . 
20. <All the officers of the Department have worked hard and well 
' during the year. My acknowledgments are 

particularly due to Mr. Roberts, who is doing 
excellent work for Government, both as Principal of the College, and as Pro- 
fessor of Agriculture. | 

Many district officers are most cordially co-operating with us. In. this 
connection special mention should be made of Mr. Kitchin Deputy. Commis- 
sioner of Lyallpur, Mr. Joseph, late Colonization Officer, Montgomeny, and 
‘Mr. Thomson, his successor. The officers of the Irrigation: Department in the 
Lower Bari Doab Colony, particularly Mr. Jesson, have helped us greatly in 
spreading American cotton: every Zilladar there had a certain amount of 
American cotton seed given him for sale in his neighbourhood last spring, 
Mr. Calvert, Registrar, Co-operative Societies, and his Assistants, are always 
ready to co-operate in any way they can. 

The subordinate staff have, as last year, all worked hard. In this con- 
nection I must also mention my own office, and the College office at Lyallpur, 
both of which continue to bear bravely an ever increasing load of work. 2 


| CG, A. H. TOWNSEND, 
Director of Agriculiure and Industries, Punjab. 


Ccnelusion. 


September 1917. 


APPENDICES. 


- APPENDIX I. 
Report of the Principal, Punjab Agricultural College. 


Tars is the first quinquennial report of the Punjab Agricultural College, which was 
opened in 1909, It deals with the period from 1911-12 to 1916-17. 


Since its institution the college has passed throurh many vicissitudes. 1t started with 
a three-year course, which after a few years’ experience proved unsatisfactory. The num- 
ber of students seeking admission to the college began to decline, until a crisis was reached 
in 1913, when no new class could be formed. As the result of this failure, and in pursuance 
of the recommendation of the Board of Agriculture held at Coimbatore in December 1913, 
a modified course extending over a period of four years, and divided into two parts of two 
years each, was adopted. This course has been in force since 1914 and met with some 
measure of success. The first part consists of simple practical instruction in agricultere 
and elementary courses in scientific subjects, and the second part gives a systematic course 
in sciences applied to Agriculture. At the end of the first part a Leaving Certificate is 
granted to successful students on the result of an examination, which qualifies for admission 
into the subordinate ranks of the Agricultural Department, and for such posts as estate 
managers etc. 


The second part leads to the Diploma of Licentiate in Agriculture, given to passed 
students on the results of an examination. 


The success of this course, compared at any rate with its predecessor, I attribute to the 
following causes :— ; 


(2) The prospects of upper subordinates in the Agricultural Department, which was 
the main avenue for employment of college diplomates and leaving certificate 
passed men, were substantially improved. 


(4) The course qualifying for Goverament service was reduced from three to two 
years, 


(c) A number of posts in the Revenue Branch of the Irrization Department was 
thrown open to the passed students of the college and a demand for employs 
ment of these men by private individuals (estate holders) also sprang, up as 
a result of the activities of the Agricultural Department, 


This course, however, was also in reality radically unsound, Experience has shown 
that it is unsuitable for scientific education ; for students after going through the practical 
course of the first part have shown their inability to assimilate higher scientific training. 
They lack in exactitude and facility of expression, without which hirher scientific educa- 
tion ¢an hardly be of any practical value. These defects wore considered ata conference 
for all India held at Pusa in February 1916, anda resolution advising the association of 
agricultural education with university activities was passed. Following this advice and 
the opinion of the edacationalists in the province, we have now decided upon a scheme of 
affiliation with the Punjab University, the institution of a Degree of B. Sc. (Agricultare), 
and an intermediate examination at the end of the first two years. The proposal for 
affiliation has been approved by the Senate, and the new Degree Course is being taught 
in the new session jast started. There was som? danger that the modification of the course, 
whereby the attainment of a dezre at the end of four years becomes the main line of effort 
for students, in place of a certificate at the end of two years anda diploma after four years, 
would be unpopular. 


Provision has bean made for a certificate to be given at the end of two years for those 
not wishing to take a degree. . 


We have received over 290 applications for admission as against 133 last year, and 
“838 in the year ending the last quinquennium (1910-11). In reviewing the last quinquennial 
report of the Education Department, His Honour the Lieutenant-Governor expressed a 
hope as to the “ultimate success” of the institution and its becoming “a most valuable 
factor in the gradual application of science and the results of experiments to the development 
of the agriculturzl resources of the province.” That hope seems to be giviag promise of fulfil- 
ment. The results so far achieved are encouraging, and the activities of the department 
will, it is hoped, continue to increase and expand as time goes on, 


In February last I took over charge of Principal’s office from Mr. Barnes, who was 
transferred to Pusa as Imperial Agricultural Chemist. His death at Pusa on June 2nd was 
deeply regretted by the college staff and students. He had controlled this institution for 
about 84 years as Principal, and, has left a brilliant record of work after him, The college 

pwes a great deal to bis energy and great ability. ‘ 
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New Session.—At the opening of the new session on 20th July 1916, the number of 
students on the rolls of the college was as follows :—. - 


First year oes Pee Bilan: a5! aoe 38 
Second’year 4.00 a 6 See see ere te MRO 
Third year ooo coe eee eos ove 7 
‘Fourth year... at “ts 55 eo Nil. 
Against the above the number on rolls in 1911-12 was as follows :— 
First year eee eve oe eee j oh? ' 20 
Second year 008 ece eee eee eee 16 ; a 
Third year bee ee eee eee Se 10 


The number of withdrawals during the year under report was 8, so that we had 62 
students at the end of the session. fi: 


Class for Revenue and Irrigation Officers.—The number of Revenue. and Irrigation 
Officers who attended the course, lasting for one month, in Indian Rural Economy, held im 
March last, was as detailed below : ~ 


1. Extra Assistant Commissioners iy es soe 
2. Assistant Registrar, Co-operative Societies 


3. Inspectors and Sub-Inspectors of Co-operative Societies «xs ar 
4, Ziiladars of Canal Department pos a var ee 


There was no Assistant Commissioner or Assistant Engineer this year. 


6. 
ie 1 
3 
0 


Vernacular Course.—Total number of.applications for admission to this class was 101, 
as against 54 last year: 38 were admiited, of whom 8 left without completing the course. Of 
the 30: who.passed through the class 27 were agriculturist and 8 non-agriculturist. ne 


The class continues to maintain its progress and is. increasing in popularity. I think 
the time has now come to extend the scope of its usefulness by starting similar classes at 
Gurdaspur and at other convenient centres. At Lyallpur we cannot provide training for more 
than a class of €0 to 35. 

It is probable that the character and scope of the Vernacular Class will be modified to 
meet the needs of Rural Education teachers. The Lyallpar Institute could by this means: 
make its infiience more felt in the general educational system of the province, and its influence 
would spread more rapidly than through the present Vernacular Class, good as the latter is im 
its. way. 

For the next class which commences in October, we have so far received 40 applications. 

Caste of Students (College Courses).—The classification of students according “to their 


religion is as follows :— tefl 

4916-17. 1911-12.. 

. Europeans vos oon NE: he vent 
Indian Christians fee Wek 4h aa ini 
Muhammadans Soe Hee 235 16: 

: Brahman tee ate T Si) en 

oe 1 Non-Brahman . Wh ais + 19 20 } 

Sikhs coe eee _ bee 19 lr 3 

Total eoe ; 62 50 é . 


Examinations.—The following table gives the details of examinations held and numbér- 


of students at each examination. Figures for 1911-12 are also given :—= 
j SRI SRRRIDEE Rneeeeenmereememnmeeeeene eee 
Class. Number of stadents examined. Namber of students passed: fi 


1911-12; 1916-17, 1911-19. 1916-17. ioll-tz, . | 7916-37... 
First year ... | First year me 23 35 fer Oy a Solan s 
Second year ... | Seeend year Qi! 16 20 hoo) of Be 20: 9 


__ (Leaving Certificate Examination.) 
Third year | Third year es To 7 | "g 


Fourth year &3 


Mr, J. B. Knight, Professor of Agric 1 ech ns ahi Magda 
) re J. DK i griculture, Agricultural College, Poona, conducted 
the examination in. Agriculture as:external Gcanen oe at the Leaving. Certificate Pein shoe 


: * -? Se8 
’ 


and Mr. G. S. Chowla, Professor of Mathematics, Government College, officiated as external 
examiner in Mathematics for the third year—Diploma Class. The former in his report has 
expressed a very high opinion of the students’ progress and the standard reached \by. them in 
Agriculture, ‘Lhe ijatter on the other hand reports on the unsuitability of the existing syllabus 
in Mathematics, and recommends its simplification. The present curriculum being under 
revision as a result of affiliation to the Punjab University, it is not necessary to dwell upon 
this point at any length here. s ie et ea Ae 

Scholarships.—Owing to two nominees having failed to join, their scholarships remain< 
ed vacant. These, together~with one more surrendered by a'student of the first yéar, have 
been awarded on the result of the Sessional Examindtions. oid 

The number of scholarship holders in each class as compared with that in 1911-12 is 
as follows :— = ' i 


| 19ll-12, - 1916-17, 
First year hak ies 10 $ | 
Second year eee ew Oe ROS 10 : 
Third year vee Oe 10 5 
Fourth year ‘ oi ‘ ove Nil. : Nil. ( 


The Entrance Scholarship Examination for 1917-18 was held on May 14th, 1917 2. 83 
appeared, of whom 10 have been awarded Government scholarships. , 


Applications for Admisston.—The number of applications for admission to the Dégres 
Course commencing in July 1917 from each provincial division, Native States.and. other 
provinces is given. 


Nomina'ions 
for Entrance 
Fcholarship 
Examination, 


Applications 
for admission as 
| ordinary students, 


Name of divisions, 


Ambala ves vee *09 a0 8 6 
Gtireatte, Hp ‘. #0 24 25° 
Lahore ety vee ove si 17 29 
Multan ove vee ose ove 21 19 
Rawalpindi tes woe "ase “avs 13 12 
“North West Frontier Provinces ae aad eth 1 
Native States is ove ove cow _ | 17 
Other provinces ... owe vee ne at * t0 


Total eee 83 - 119 202: 
é P ; : 
4 Of the above I have in all selected 40 candidates for admission. 
; Scholarships Awarded by District Boards and prévate donors.—Information under this 
head is given below :— . 
DIPLOMA COURSE... 


District. Name of donor. Value of scholarship per month. 
Rs. 
Dera Ghazi Khar Distriot Board ane 15 
Jhang | Rae Ditto id 6 
Jullundar ... Ditto ee 15 
Ferozepore + Ditto ce 1 
Lahore .» o> Rai Bahadur Mohan Lal a 12 
North-West Frontier Provinces 200 ~ vee Two scholarship of Rs. 40 
each. | 
Rs. 
Patiala State == we ee an . 90) 


Jind State: ; roe | ooo he C woe & aoe ay 


iv 
VERNACULAR CLASS. 


Name of donor. Number of scholarship. Total value of 

of scholarship, 
Rs. 
District Board, Mianwali ae 2 100 
Ditto Jhelum a 2 100 
Ditto Karnal re) 9 84 
Ditto’ — Lahore vu Q 100 
Ditto Sialkot one “ae 30 
Ditto Gujrat 1 50 
Ditto Shahpur 1 50 
Ditto Ludhiana a, I 50 
‘Ditto Lyall pur eos 4 200 
Ditto Rohtak ~~ see 1 49 

Khan Bahadur Riaz Hussain, 

Multan ie 1 5b 
District Board, Hoshiarpur... 2 js 100 
District Board, Gurdaspur ove 1 50 


My thanks, are due to all these donow for their generous grants. It will be seen from 
the above list that, excepting Karnal and Sialkot, all the district boards aécepted my prede- 
cessor’s proposal regarding the fixing of the grant at Rs. 50 (see remarks in last year’s 
xeport). - 


Government Research Seholarship.—As in last year no suitable candidate was forthcom- 
ing thig year. . 

Hostel, Cluis, ete,—There is nothing of importance to report under this head. A silver 
eup was presented by the late Mr. Barnes for ericket, and another was presented by the 


members of the college office establishment in honour of Mr. Barnes at the time of his transfer 
to Pusa. 


The health of the students has continued to be satisfactory. 


Buildings.-—-The work of extension of the college hostel is in progress. No other 
work of importance has been carried out during the year under report. 


LIthrary.—The work of re-organisation reported last year is in progress, 


Séaff—Some important changes took place. To one, vfz., that of Principal’s office, I 
have already referred in my opening remarks. The other relates to the Agricultural Chemist’s 
office which has been filled by Mr, B. H. Wilsden who is a member of the Indian Educational 
Service and kas come to us from the Government College, Lahore... Mr. Faulkner, Deputy 
Director of Agriculture, who is now stationed at Lyallpur devotes part of his time to college 
work. . 


College Office —Two new clerks were added to the office establishment this years) 
Office is, however, still understaffed and owing ta the expansion of Department’s work in every 
direction the load of work on the clerical side has also considerably inereased, 


Bependituge—The expenditure on the college during the past year has been Rs. 97,41] 
as againt Ks. 92,517 in 1911-12, The income and expenditure of the past five years is ag 
follows :-— { ia 


Income, Expenditure. 
Rs. | Rs. 
1912-13 ae ee N89 98,277 
1913-14 mY deph i 15808 110,593 
1914-150) Maes aE 08S 1,55,958 
1915-14 - aps oo, 16,691 — —-4,07,657 . 


3039-17 peo peg 418,547 wis 27,411 


Vv 
APPENDIX II. 
Report of the Agricultural Chemist. 


Staff.—Mr. Barnes was transferred from Lyallpur to Pusa on 19th February 1917 
afternoon, and Bhai Jagat Singh, M.Se., officiated till March 17th, when Mr. B. H. Wilsdon, 
B.A., LE.S., took over charge. The death of Mr. Barnes occurred at Pusa on ¢nd June 1917, 
from enteric fever. The Department of Agriculture has lost in him a worker of great imagi- 
nation and personality. i 


| Research.—Several investigations were brought to completion before the transfer of 
Mr. Barnes— 


(a) A Bulletin on “ sugar and sugarcane in the Gurdaspur District ’’ comprising the 
results of the last five years’ work is in the Press. 


(6) A paper on “Oxidases of the Sugarcane ”’ is ready for publication. 


(c) The results of investigation on the “Tube well waters of the Punjab ’’ are 
summarised in a paper read at the Indian Science Congress (1917) and pub- 
lished: in the Agricultural Journal (Indian Science Congress Number of 
1917). Supplementary results to the above were prepared for publication. 


(d) A note on nitrogen fixation in Punjab soils is ready for publication. The 
results, which must be regarded as preliminary to more extensive work, indi- 
cate that large quantities of nitrogen derived from the atmosphere are fixed in 
the soil during the period of fallow from May to October. 


(ec) A paper on the biological methods which have been used in investigating the 
causes of infertility of barren soils is ready for publication. This. work arose 
during the investigation of the so-called Bara and Bari lands of the Montgo- 

‘mery-Colony. .Some 24 analyses of typical soils in the area were made and. 
laboratory experiments tend to show that methods of washing the soil similar 
to those used successfully with the ‘ Reh’ soils of Narwala, will prove effective 
in dealing with these soils. 


A comprehensive scheme for the reclamation of Bara land at Montgomery was drawn 
up by Mr. Barnes and his proposals after discussion at the meeting are before the Government.. 


Work in progress.—(a) Measurements of the percolation of water through the canal 
and farm drain gauges are being continued as is also work initiated by Mr. Barnes on the 
gaseous exchanges occurring between the atmosphere and soil. 


(6) Work directed towards the perfection of a method for the laboratory determination 
of transmission constants of soils has beey put in hand. 


(c) The general question of thé-flow of viscous liquids in porous. media is being attacked- 
(d) A series of experiments on the: movement of moisture in the soil have been initiated. 


(ec) A survey of Punjab oilseeds has ‘been put in hand. Since April toria has been 
examined. han oe 


General,—Sixty-nine samples of soils, water, manures and food stuff have been analysed. 
during the year for departmental and provizcial purposes. 


Experiments on the causes of the occurrence of efflorescence on brick work have been 
taken up at the request of the Public Works Department. The matter will shortly be ready 
for report. . 


B. H. WILSDON, 
Agricultural Chemist, Punjab, Lyallpur, 
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APPENDIX III. 
Report 6f the Economie Botanist, Punjab. 


Cotéons.—Then acres of land were available for cotton experiments. Rains in early sum- 
mer increased vegetative growth but delayed flowering about two aveeks. First pickings were 
also late but by the end of the season outturns of kapas were quite good. 


Acclimatised American cottons.—Lints from American selections were kindly valued by 
Messrs. Tata Sons & Co., Spinners, Bombay. They valued six of these selections as equal to 
middling American and one as rather better. Practically all others were valued as better 
than Sindh American. | 


The following table shows outturns per acre, Messrs. Tata’s valuations and the gross 
incomes got from eigbt acclimatised American selections :— 


8 2 (8 | 8s 28 
® 2) = ra ones 
OUTTURNS OF s pele: 4 fo 
AREA KAPAS i £ E 22 2 ps g 
R oF | (UNGINNED |‘S_- pay tt ioe a. 2 a 3 
Eg Prot,.| @orTon) | 8 Si Ten 6 HD & 5 
= PER ACRE. |= 4 3 ba yy Ae ae rv REMARES. 
° eS) = ° ~ ~~» o 5 oa] = 
4 “ ks 3 sols Aad " } 
© ee a @ Lowy Laem} a So 4 
zB F 5 | to om Zl Hes Seg 5 
= 3 cs 8 a mA IeS| Oa, os 4 =| 
"eS iI w op g =a 0 a ofa Bas 2 
Bi llocm | [Ae ldots (ay OSB Sis gel. 278 S/S s e 
Os Oo 6) & Lal 
we Ai a mn is mia ls pr > o 
—— hae a eee en ee ee ee 
Lubs.| Rg, | Rs. A. P.| Re. A. P.| Rs. A. P. 


1) 161AF, 3. | 14 | 27 | 81 |80 to40 |378 [580 [275 15 0} 27 2 6 \303 1 0 eels dry hard 
and, 


2 | 280 F z 8 18:4 28 50 |194 [650 |160 12 0); 16 4 0 |177 0 O!Grown on _ very 
poor Tand. 
3 | 281 F 2} 10 | 34 | 29 44 l258 \6s0 [207 5 0| 21 2 9 \228 7 9|Grown on rather 
poor land, ' 
4 | 282 F AKO 21 | 29 50 |250 (650 |20, 4 3) 20 7 9 22712 0 Ditto, 
5 | 285 F Ae) | ERIM SG ui ee 50 /496 650 411 1 0/85 6 0 \446 7 0 | Grown on heavy 
: loam. 
6 | 286 F Sale sais} ie ed, 50 |318 |665 [269 11 9 | 26 18 9 |296 9 6 | Grown on fair land. 
7 | 2387 F ee ee ee Lia ol 48 1367 |650 (304 4 3 | 26 8 0 (33012 $ Ditto. 
8 | 288 F 2lP lla! .86. (285 48 |278 |640 |226 15 0| 28 6 O [250 5 0} Grown on rather 
poor land. 


Above are actual data got, but in absence of facilities to interstrip varieties with @ 
standard variety, the gross incomes noted are not as reliable indications of probable values of 
these cottons to zamindars as they should be. They are the best indications I have however. 


Many other samples were valued between Rs. 570 and Rs. 630. Messrs. Tata report 
that on the date of valuation Sindh American was selling at Rs. 530 ; American middling 
spot Liverpool 19d. per lb; F. Navsari at Rs. 600 and Cambodla at Rs, 559 per 
candy. 


Experience in the past year again emphasises the fact that the quality of the lint of these 
cottons is very greatly affected when grown here on soils of markedly different physical 
characters. ‘This is obviously a very important factor in the growing of long stapled cottons 
in the Punjab ; and as the growing of these within the British Empire is a problem of national 


importance, I hope that staff may be made available early to enable us to look thoroughly inte 
this point and others. 


From the results on the small areas available all the cottons quoted in the table above 
and several others seem better than 4 F, 


Tt seems necessary to point out that all rough leaved American cottons grown in the 
Punjab are not 4 F. Among my selections it was neither that with the highest “ Kan ” nor 
that with the longest lint. Not one or two, but many characters must be carefully investi- 
gated in successful selection work, and 4 F is a selection, the economic value of the sum of the 
characters of which indicated that it would yield a much larger profit per acre to growers than 
the American cottons which people were then attempting to grow. 


4 
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_ Dest cottons. Quite a number of very promising desi selections are on hand. See also 
reports of Professor df Agriculture and Deputy Directors of Agriculture for notes regarding 
those alieady handed over to them. sak 


Cotton surveys.—Cottons in the districts of Shahpur and Sialkot were surveyed. 


Wheats.—Twenty acres of land were under wheats. The 25 original Punjab types, 36 
later classified types and about 150 erosses were grown. Types 8A, 8B, 9C, XVIIB, XXC and 
aosses No. 2 and 3 were tested on quarter acre plots in duplicate against Pusa 12 and 
Punjab 11. Results were most promising. As usual, 8A stands at the top. A shower of 
hail at Lyallpur on 10th April did considerable damage to wheats. 8B and Pusa 12, which, 
ripening early, happened to be about ripe at that time were ‘much more damaged than 
others. Other types had to be grown on very small areas. In the year under report, the 
Deputy Director of Agriculture, Gurdaspur, tested the cropping powers etc. of a few of my 
wheats in his lands by interstripping them with other varieties being tried in his circle. A test 
in which 8A, 8B, Panjab 11 and Punjab 17 were interstripped with Pusal2 as a standard, was 
arranged in a chahi (well irrigated) field on the Gurdaspur farm. Results were as follows. 
The plots of land were all the same size, slightly over a quartér of an acre each :-— 


Type No. Outturn of grain per acre. 
Mds. Srs. 
= 
SAT tee eas ere ees 32.067 
Pusa 12 Ae es aes Aa Ny! 
8B : oe “eee or) ode 28 9 
Pusa 12 tee eee es ooo 
Punjab 17 ae eee ses 33.8 
Pusa 12 aed es he PASE ad 23 
Punjab 11 one see iis 23 39 
Pusa 12 ae ae Wan 23 22 
8A th ee Dares iA eth 
Pusa 12 a ved ee 24 39 
8B 333 ue tie ay 25 22 
Pusa 12 ay ack as 24 24 
Punjab 17 ee aes re 26 37 
Pusa 12 oe ye ae 25 18 
Punjab 11 Kg oa eat 19 29 
Pusa 12 ats one “fe 20 28 


One maund = 40 seers = 82 lbs. 


The plots were arranged in the above order. Apparently SA has given the best 
results. The only higher outturn than 8A is 33 maunds and 3 seers from one plot of Punjab 17 
but as Pusa 12 just below it gives 29 maunds and 22 seers per acre, instead of its 24 
maunds and 39 seers below where 8A gives 32 maunds and 389 seers, I think that land on 
which Punjabe17 gave its 33 maunds and 3 seers, is better than that of either of the plots 
of 8A. This is borne out by the fact that the plot of Punjab 17 noted further down the 
list, ean only yield 26 maunds and 37 seers per acre on lands which apparently from the 
standard above and below it could have yielded about 25 maunds of Pusa 12. Tm another 
test in which 8A, 88, 17B, 20C and Pusa 12 were interstripped with Punjab 14 on barani 
land on the same farm, 17 B gave the highest outturn, but the variations in yield given by 
the standard variety clearly indicate that the land is too irregular in quality to enable safe 
conclusions to be drawn. The past year is the first of such tests at Gurdaspur and I 
hope that they will be conducted afinually. Ifso, the department will soon be in a strong 
position regarding which wheats to recommend and my work would be facilitated. At the 
Hansi Farm types 8A, 8B, XVIIB and XXC have done extremely well, but the lands 
appear to be so irregular that until the varieties are arranged in long narrow strips with a 
standard variety at very close intervals, no reliable comparative results will be got. For teste 
of 8A, 8B against Punjab 11 on the Agricultural Farm, Lyallpur, see Professor of Agricul« 
ture’s report. 8B probabl7 suffered a good deal by the untimely hail-storm. 


Vill 


Preliminary milling and baking tests with ‘8a,8B, 9C and 17B gave most promis- 
ing results. Mr. Wilsdon, Agricultural Chemist, Punjab, very kindly analysed a number of 
wheat samples for me. The results are given below :— 


P| hf 

S oc & 

i Number of type. a A 

=] oo. =| 

2 Bo A do 

2 Bae R 

“ao m6 he! 

[-2) i=) en 

fa e a 
61 VITI-A cea iA 8°36 2°50 
62 VIII-B oak pee 8:38 2°78 
63 | XVII-B wa Rie 851 2°35 
64 TX-C eee bee 8'80 2°15 
654 SVIL Ts nae 807 2'23 
66 | XI aK a §'16 1:86 
67| CroeS .. 41 888 176 
68 | Cross2 .., ire 8:48 1:83 
69 XX-C see Boe 8:25 1:97 5 
70 | Cross 45 ,,, ei 9:24 173 
71 | PR 12... ke 8:33 2:08 | 


Starch per cent. 


Oo oO 
eee 
a) 


68:0 


x os I oO 
one 8 8 
or bo [or] = oR 


mo zw 
ao SoS @ 
CS) eS) 


5 =? 
e) 23 
=i Bes 8 “th 
: : 33 
Bas 3 228 | 
=I 2S he 
= 3 si Eo & 
ni <q w 
209 174 3'38 
2°55 1:65 3:05 
1:93 153 3°36 
2:14 1-46 3:55 
2:13 154 405 
2:56 1:47 3:70 
2:00 1-70 3:38 
2:30 1°63 3:90 
2:25 1:54 473 
211 157 4k 
2-21 1°72 4'06 


Barleys and gram.—Want of staff has delayed most promising work. 


Scotch potatoes.—Potatoes being introduced into Simla hills yielded Rs. 180 approxi- 
mately more per acre than the local potatoes grown interstripped with them.’ The demand 


for seeds is far greater than the supply. 


Date palms.—See book now due from press. 


Lar-cockie in wheat.—Fields showed up to over 50 per cent. damage. Experiments 
indicate that remedy is easy. Matter being seen to as far as staff permits. 


D. MILNE, 
Economic Botanist, Punjab. 
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APPENDiX IV, 


Report of the Assistant Professor of Entomoiogy. 


T.— Pests of cotton.—(1) Cotton bollworm (Harias insulana, Boisd and E. fabia stoli). 
and its parasite (R/ogas sp.). 


___ Last season the parasite was kept at 10 to 15 per cent strength in the parasite breeding 
plot at Hansi and by the beginning of August it was established in cotton plots in five other 
important cotton districts. From these, over one thousand parasite boxes were distributed 
during August and September throughout the cotton growing tracts. The effect. was well 
marked ; all tendency towards the increase of bollworm attack was checked and the damage 
which had gone up to 20 per cert in July in-certain tracts was reduced to 4 or 5 per cent. in 
August by the help of the parasite boxes. 


This season the parasite has been found at Hansi in March; it is being successfally 
bred and will be ready for distribution in large numbers by the middle of July. 


(2) Myllocerus tlandus, Fst.~This insect occurred for the first time in April last as a 
very seFious pest on young germinating cottons. Its ravages extended over a large -tract in 
the newly opened area round Khanewal. After investigation the sowing of maize asa trap 
crop with cotton was recommended. The pest confined itself almost entirely to maize; the 
cotton was thus saved’ and grew successfully. 


Practical control measures have been tried against the dusky cotton bug (Oxyearanus 
Letus, Ktrbdy) and the red cotton Bug (Dysdercus cingulatus, F.). A small note about the 
important insect pests of cotton in the Punjab has been published both in English and Urdu 
giving a few simple methods of controlling them. 


II.—Mango loppers (Idtocerus spp.).—The life history and habits of this serious pest 
of mango blossoms have been studied. Control experiments carried out at Hoshiarpur 
show that five sprayings with Fish Oil Resin Soap (strength 1 1b. in 15 gallons of water) 
from the beginning of February till the end of March are enough to. ensure the successfull 
setting of the flowers into fruits. These five sprayings cost Re. 0-6-9 per tree. Spraying, 
however, is practioable only in the case of valuable grafted trees. In thecase of the country 
mango spraying is far too costly and difficult to be recommended. Thinning out of mango 
groves, and the breaking up of the surface of the land around the roots of the remainder, so as 
to cause stronger and healthier trees, appears the most hopeful line of action. 


A preliminary investigation of Idéocerus spp. and Monophledus stebbsnge, Gr., which 
attack mango trees in the Shalamar Gardens, Lahore, has been made. 


II1.—Rhynechophorus ferrugineus, Fb.—During last September—October the Arabian 
date plantations at Muzaffargarh were severely attacked by the Palm Weevi'. The attack was 
reported in November when it had advanced considerably. 


The following measures were tried :— 


(2) Serappeng.—Grubs which were near the surface were removed by this method. 
Two hundred and twenty-eight grubs were extracted from 64 trees in 11 days. 


(ic) Injections of carbon bisulphide, Lead Arsenate and Crude Ovi-Hmulston ete.— 
They were not effective, for they did not reach the grubs which had gone 
deep into the tissues. 


( iti) Erection of mud enclosures round the affected trunts.—Theso mud enclosures were 
constantly kept filled with water which gradually soaked through the tunneis, 
and when it got at the grubs they wriggled out of the holes, fell in the water 
and got drowned. Four hundred and thirteen grubs were extracted by 37 
days’ treatment. 


As a result of these operations all the attacked plants have been saved except two, 


| 1V.—Huphalerus citri—This Psylla disease is extensively attacking the citrus gardens at 
Sargodha. Preliminary investigations have been completed regarding this and the trial spray- 
ings with Crude Oil Emulsion (4 pint in 4 gallons of water) have proved effective in dealing 
with this pest. Arrangements have been completed with the owners of gardens for spraying 
on extensive scale. 


V.—Euproctis flava, F.—This moth has been bred from castor, cotton, rose, peaches, 
pomegranates and mangoes. During last May and June the caterpillars attacked grapes in 
largenumbers. The simple treatment of ejecting water through a powerful sprayer on cater- 
pillars clustered in the bunches proved effective.- By the force of the water the caterpillars 
were dislodged and fell on the ground. 


VI.—The routine work of controlling regular insect pests on the farms etc., has been 
in hand, . | | 


x 


VI 1.—-Sericuléure.—Last season 700 ozs. of French silkworm seed was distributed. 
Sheikh Ghulam Sadiq distributed 428 ozs. in Gurdaspur District ; Messrs. Kotu Mal and Ram 
Lal also gave 150 ozs. in Gurdaspur District while we distributed 122 ozs. of seed in Sialkot, 
Ambala and Hoshiarpur Districts. 


. - The rearing was done by the village boys in 37 Primary Schools : } oz. of seed was given 
to each school. 


_ \-The result of the rearings from 578 ozs. of seed alone are available. The total aod 
6f dry cocoons was 95 maunds and 10 seers for which Rs. 9,074-9-0 were realised in all. 


The competition for buying the produce of our rearers was high. ‘We obtained Rs. 138 
“*and Rs. 130 per maund of dry cocoons. 


The annual exhibition of silk cocoons was held at Gurdaspur on the 25th and 26th of 
May 1917. Rupees 321 were given in small prizes to successful competitors. 


\ 


| MADAN MOHAN LAL, 
Asstt, Professor of Entomology, Punjab, Lyalipur. 


, 
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APPENDIX yV. 
Report of the Agri2ultural Engineer, 


Introduetory.a—The high prices prevailing throughout the year, combined with the 
difficulty in obtaining materials, have seriously handicapped the outturn of work, but itis satis- 


factory to record that considerable progress has been made over the work of the previous 
year. : 


Well boring.—The object of this work is to increase the supply of water in ordinary 
wells, and for this purpose a boring establishment consisting of % supervisors, 20 borers 
and 20 mates is maintained. During the year a total of 538 wells were bored, this being an 
increase of 192 over the previous year’s work. An increase of water was obtained in 373 of 
the wells bored, representing a percentage of success 694 against 683 in the previous year. 


As previously reported, the majority of failures are due to the well owners’ being 
unprepared to pay the cost of completing the boring, and frequently bores are abandoned for 
this reason when local conditions indicate that success is near. 


The use of strainers, which were introduced last year, where sub-soil conditions proved 
unsuitable for the plain pipe method has been considerably extended, and during the current 
year strainers have been employed in 147 wells, all of which are successful, the increase of 
water averaging four times the original supply of the well. The average cost of. each of this 
class of bore did not exceed Rs. 10). Cost price is charged for strainers: and the fact that 

these gre now nearly double their price of a year ago amply illustrates the willingness of the 
cultivator to invest his money in an irrigation water-supply. 


Tube wells.—Large diameter bores from which water is pumped by mechanical power 
are included under this head. During the year under report six schemes of this nature have 
been completed or three more than in the last year. The aggregate cost amounted to 
Rs, 83,000. Two only of these schemes have been put down by private enterprise, the remaining 
four being for public bodies. There are many enquiries for this class of work and during the 
year 70 out of 80 of these had to be estimated for in very considerable detail. At the time of 
writing four schemes of this type are in progress) but work is considerably delayed on account 
of difficulty in obtaining materials. 


Borsng plant.—No heavy power boring plant4@s yet been obtained owing to financial 
stringency and therefore the places marked out for artesian water-supplies have not yet been 
exploited. 


A light power boring plant has however been ordered and is expected to arrive in the 
autumn of 1917. This will facilitate work to a considerable extent and render the boring 
work largely independent of had labour which owing to harvesting operations, stops this 
class of work for a considerable period of the year. 


Other works —During the year two flexible and cheap harrows were designed and 
made up for experimental purposes. Owing to. faulty design these did not fulfil requirements, 
but the possibility of removing the defects while still retaining the essential qualities aimed at, 

is hopeful, and investigations are being continued. The type grain godown designed for and 

erected by Mr. Conville of Convillpore in Montgomery District has been completed and in 
use for several months ; the capacity of the godown amounts’ to 3,750 maunds; it is of the 
“ floor level, damp proof, and ventilated type. ” 


A reinforced concrete elevated grain bin of 500 maunds capacity has been designed 
and constructed at Lyallpur. This bin permits of the grain being run direct into the bag, and 
the bin being entirely emptied by gravity. From an engineering point of view the bin is 
of interest on account of its novel design, and from the fact that it is constructed from cement 
made entirely in India. ; 


Reinforced concrete water tanks for the circulation of water in oil-power pumping 
plants have been constructed. This was necessitated owing to the difficulty in obtaining steel 
tanks, the price of the reinforced concrete tanks being less than half the cost of steel tanks 
and the life considerably greater. | 


The high price of metals has necessitated the making of many articles in other 
materials. Small size grain bins for storing seed usually made in metal have been made 
from reinforced concrete at two-thirds of the cost of the metal equivalent. Sluices for irrigation 
channels have similarly been designed and made at a reduced cost in concrete. 


A new type of food valve for pumps has been designed and made up: the use of this 
valve will save several hundred rupees per tube well installation. 


A well purap for irrigation purposes by bullock power has also been designed and to- 
gether with several other designs connected with water lifts awaits the erection of a workshop 
for construction and trial. 


Progress on a large scale can undoubtedly be made with lift irrigation, but until #he 
present financial stringency is lessened, problems of this nature must necessarily be shelved. 
The continting rise in prices and increasing difficulty in obtaining plant and material 
while it has handicapped the work of the past year, is undoubtedly stil likely ei further 
handicap the work of the coming year also. 
T. A. MILLER BROWNLIE, 


August 1917, Agricultural Engineer to Government, Kunjab, 
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Appendix A. 


WELL BORING. oe 


Serial Name of district. REMARKS, 
No. Number of 
bores, Successful. 
1 | Gurgaon ... aes me 86 76 
2 eae BP ss toe 23° 15 Rewari Circle— 
3 | Ambala ... 4 des 3 1 Percentage of sacgess 82'1 per cent. 
112 92 
4 | Ludhiana a, ass 53 84) 
5 | Ferozepore ie a 62 39 
SRS aoa: ~ : ie 5S $| Lvdhiena Cirelo— 
7, ontgomer ete toe ; | ae : 
5 Multen ‘yi, i a 4 8 | Percontege cf success 72°6 per cent. 
9 | Bahawalpur ae ees 2 ae 
216 se! Se 
3o° 22° 5 
10 | Jullundur ene 8; 105 54 
11 | Hoshiarpur eae Sor 27 27 
is anit ne pes sre 5 . b| Jullnndur Circle 
3. -] Plalkot .., of poe Percentage of success 59 per cent. 
14 | Rawalpindi aa es wv 3 9 | Percentag success 59 per cent. 
15 | Campbellpur res ala 4 Ls 
16 | Gujrat... tes ee ae 3 4.3 
17 Gurdasptr 
Total 210 124 
Toran HO 5388 373 69°33 per cent, success. 
Nn eens 


Appendix B. 


DETAIL OF STRAINERS USED IN WELLS IN THE PuNnysaB. 


District, pean at tee pansy HS allie Average cost | REMARKS. 
was used ip gallons, in gullons, Py. well, 
ae 
Prioe to | July 1916, Re AL we P. 

Hoshiarpur ve | 8 562 2,163 51 2 9 

Amritsar at | is) 768 2,€38 93 8 9 i ee re 

Ludhiane re 9 500 2,000 6 0 0 |: | 
Montgomery a 4 637 st ee goa Ludhiana Circle. 

Karngl ica 1 400 4,500 120 0 0 Rewari Circle. 

Sence July 1916 to June 1917, 

Jullundur oes 1 931 , 3,106 8810 0 1; 

Hoshiarper ity Ad 619 ; 2,163 16 99 

Am itsar Ae 22 768 2,638 gs ig Aight} pYorPadae Siem. 

Sialkot mG 6 469 1,938 71- 8...6 | 

Montgomery sts 12 CB7 hy al 2,819 SLi Deore hy 

Lahore iy AT 672 2,269 14. 3° 0 

nN ‘ rey 1,919 107 oon + Ludhiara Circle. 

Ludhiana, Ve 5 500 2,000 68 0 0 | ; 

Gurgaon, 3 500 3,500 150 0 0 

aie OS od 2 4,C00 "8,900 1200 0 tower ia 


_ Appendix C. 3 
TUBE WELLS. ' 
Completed during 1916-17. 
“For general irrigation purposes, each tube yielding over one cusec discharge— 


(1) Déstrie¢ Mianwali.—vVillage Kamarmashani, near railway Istation; installed at 
-Government cost. 


(2) District Amritsar —Village Kishanpur, near Jandiala, owner Thakur Mahan 
Chand, Honorary Magistrate. 


(3) District Ferozepore.—Situation, District Boar d Gardens, put in by the District 
Board. : 


ry 


(4) District Gurdaspur—Village Dhapai, 10 miles from Batala, owner Bhai Harbans 
Singh, Contractor, Khanki.. ~~ 


(5) District Lahore.—Tube sank in Mozang section of municipal area by Lahore 


Municipal Committee. Complete plant required for 20,000 gallons per hour 
for public water-supply. 


(8) District Amritsar.—Ajnala Tahsil, installed by the Districé Board for general 
: irrigation purposes. 
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APPENDIX VI, 


Report of the Professor of Agriculture on the Lyallpur Farm and on district: 
work in the Lower Chenab and Lower Bari Doab Colonies, 


Tne rainfall for the season totalled 9-39 inches, as compared with 3°04 inches for the pre- 
vious year and an average of 11°98 inches in 5 years and 14°19 inches for 10 years, see state- - 
ment 1. The comparatively heavy rain in August, (4°67 inches) combined with a cold October 
promised badly for American‘ cotton, but as events turned out the crop did excellently except in © 
a few parts of the Lyallpur District. The season, apart from unusual shortage—of canal water,. 
was favourable for wheat. The very cool spring favoured late wheats, but hail-storms did local 
damage of some seriousness, especially to early wheats. Norain fell from the beginning of | 
November to the end of February. In April 1:48 inches fell. Observation. here appears to: 
show that absence of rain during the wheat flowering season in February is very favourable 
for fertilization, though the crop itself, especially in barani (rain-fed) tracts, may be suffering 
from lack of moisture in the soil. As might be expected in a dry year there was comparatively 
little rust. The season was on the whole favourable for irngated tracts. 


EXPERIMENTS AT THE FARM ; ALL ON CANAL IRRIGATED LAND. 
Cultural and other experiments in area C, square 27, with wheat, maize and sugareane. 


In this area up to 1916 the rotation was sugarcane, maize, cotton. The manurial 
experiment with sugarcane had shown that artificials added to bulky manures, as farm yard 
manure and castor cake, did not pay, and were liable to affect the quality of the gur. 


The rotation now is maize, senji (as a catch crop), sugarcane, wheat ; farm yard manure 
is given to the maize only. The above rotation is common in chahi (well irrigated) areas. 
The plots will be under cultural and varietal experiments. 


W heat.—hart owing versus no harrowing.—There was no rain after sowing and the: 
first watering was given as late as January 26th. Hence conclusive results are not to be 
expected ; yields were high,—vede statement 2. 


Maize.—sowing in lines and broadcast,—Season very unfavourable for maize and borer 
attack was serious,—vede statement 3 (a). ¢ 


Senji in the ‘wadh’ of maize (that is grown immediately after it) has done much 
better in case of line plots which received 7 hoeings. Plots 1 and 4 and 2 and 3 are adjacent,— 
vide statement 3 (0). 


Sugarcane.— No experiment. Plot testing only—yields good, Statement 4. 


Manurtal experiments with sugarcane, maize and cotton in the khartf serves, and torta, gram 
and wheat in the rave series. 


See 1911-12 report for details and statements 5, 6, 7, 8,9 and 10 for this year’s 
results. 


This series will be discontinued after this year as no useful result can. be anticipateds . 
from these tests, which were laid out by my predecessor, Mr. Corbin. A note on the whole 
experiment together with cther manurial experiments carried out to date is being written by 
Mr. Faulkner. . 

Toria in square 27,—vede statement 4 (a). 


Wheat vartety trrals types Il, 6 A and 8 B.—See statements 11 (a) and 11 (8). 
Attention was drawn in the last annual report to types 8 A,8 B and 17 B received from the- 
Economic Botanist. This year types 8 A and 8 B were compared with No. 1] in adjacent plots 
in square 26 and with tenants. In statement 11 (@) the results after wheat are given and 
in 1] (¢) after cotton. As the northern partof the plots is more sandy the crop is always: 
harvested in two portions. Results are summarized below :— 


Increase or decrease 


Area. Plot. Variety. Outturn per acre. as compared with 
No. 11 
No. Mds. Srs. Mds. Srs. 
26 A ay 1l | 21 28 Scr fe 
Ae 8A 22) LD HG 22 
ay 8B 15 26 — 6 2 
by Ly 21 T aa see 
b. SA 21 12 0 5 
bs 8 B 20 30 — 0 1 


Average for whole acre is— 


No. Mds. Srs. Mds. Srs. 
5 Line 21 184 Wes ma 
ne 8A Me pee 3 | + 0 1225 


Ruy | 8B 1Syeirries 103. 
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After cotton— 
Increase or decrease 
Area. Plot. Varsety. Yield. as compared with 
No. 11. 
No. Mds. Srs. Mds. Srs. 
26-A-3 ay 11 19 12 eee eee 
ay SA 19 26 +0 14 
a, 8B i coli anal ey WA 
b, 1K! 29 34 Aas bs 
be 8A 32 26 4+2 32 
b. 8B 25 3D aay 2 
A verage for whole acre works out as follows :— 
No. Mds. ’ Srs. Mds. Srs. 
Pl 24 23 ais ed 
SA 26 6 + 1} 23 
8B 20 6 — 4 17 


It will be seen that 8 A proved to be consistently the best. The season was, however,. 
very favourable to late wheats. No. 8 A is later than No. ll and No.8 B earlier. Trials 
carried out with tenants as usual confirm above results—vide statements 12, 13 and 14. 
No. 8 A was compared with No. J] in eight different plots. One test is rejected as area under 
8 A had been manured for sugarcane in 1915—zide statement 12. Taking the remaining 
7 we find that on the average Funjab 11 yielded maunds 14-88 and No. 8 A yielded maunds- 
15-23 or an average of 25 seers more per acre, 


No. 8 B was tested in 8 plots also with tenants and yielded: less in every plot, the 
average being as follows :— 


No. Mds. Sirs. 
il doe AP ‘ eae Ly) 2 OS 
8B Sea Se ape) AS ged) 


No. 8 B and to some extent No. 11 suffered materially from shedding due to _hail-. 
storms. The tests will be repeated. 


_ Pusa 12 and Punjah 17,—vide Statement 14— 


It has been conclusively proved in previous experiment that Pusa 12 is inferior in 
yield to Punjab 11. It was thought, however, that an early wheat like Pusa 12 might 
replace No. 17 to some extent. In 10 tests out of 13 No. 17 yielded better, the average. 
outturn being as follows :— 7 


Mds. Srs. 
Punjab 17 Sek ee in 19 21 
Pusa 12 ae ods ne 3 18 18 


As in case of No. 8 B, Pusa 12 suffered from hail to a greater extent than Punjab 17. 
This test will be repeated. Incidently it may be noted that our tenants have become rather 
wideawake and object to growing No. 8 B and Pusa 12 already. Similarly they demand com-. 
pensation for growing country cottons in place of Americans since 1911, the year which in 
my opinion was the first landmark in the successful introduction of American cotton. 


It may be noted here that 150,000 acres of pure No, 11 is expected to be sown in the 
colonies this coming rabi season, compared with 100,000 acres in the year under report, 


A fuller account of the wheat variety trials has been sent for publication in the 
Agricultural Journal. 


Cotton experiments, 


: Rulging as compared to flat lines with American cotton.—It is the universal practice 
in the United States of America to sow cotton in lines and in most cases to slightly ridge it : 
(vede report of my tour in United States of America, 1916}. 


Statement 15 gives results in square 26. The yields are very similar but much 
less water was used with ridged cotton ; approximately two-thirds only after first two water- 
ings. Extended trials are being carried ont in this matter in the present season. 
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Sowing tn lines versus broadcast. — 
Vide statement 16. 


Hydraulic experiments.—The experiment is very instructive, and the difference between 
the four plots sown in lines and inter-cultured and the plots sown broadcast was very marked 


and easily discernible to the eye, The average yield in lines plots = 9 maunds 6 seers and 
broadcast = 7 maunds 6 seers. 


The amount of water used which was measured was also distinctly less in case of cotton 


sown in lines. The sowing of American cotton in lines is gaining ground in, the solony~ 
vtde account of district work given later. 


Comparison of two and three waterings for wheat.—Statement 17. 


Results are inconclusive, but show that in this case two waterings were generally 
sufficient. Whether two or three are used reallyedepends on date of first watering and con- 
dition of the crop. Thus if the first watering is given at the end of January, then two 


waterings after sowing will be ample asarule. Sce also statement 2, where no appreci- 
able difference is seen. 


In the new area, however, had the crop not been watered in March, it would have 
largely dried up. In this connection statement 18 on manurial experiments in square 17 is 


instructive. Owing to shortness of water only 5 plots got 3 waterings with, as will be : 
seen, a marked increase in yield. 


Different number of ktaties per acre for irrigating wheat.—Sec statement 19. 
Chief feature is low total of water taken per erop, z.¢., generally under 10 inches. 


Toria.—Heavy and light flow of irrigation—see statement 20. Practically the 
same amount of water has been used throughout. Experience shows first watering to be 


dangerous when it comes with a heavy flow. Different numbers of waterings will be tried for 
toria in future. 


Toria : number of kiartes.—Vide statement 21. 


Cotton : number of kiartes.—Vide statement 22, 


Norr.—Total quantity of water used very high with 4 kiaris and especially in first watering. Water used varies 
from 17” to 20". 


Calcium nttrate on wheat.—Statement 23. 


These four plots have grown wheat continuously since the institution of the experiment 


in 1908-09. The land has got into bad heart and yield even with manure is low ; results 
inconclusive. 


Green manurtng expertments square 2,—statements 24 and 25.—This is a permanent 
experiment started in 1915. ‘there are three blocks of land one of which is green manured 
each year in rotation, the whole area being under wheat. The object is to compare the 
efficiency of various green manures with san (hemp). The experiment will be discussed after 
first complete cycle, ¢.e., next year. A somewhat similar test to test guara and san initiated on 
the Students’ Farm in 1913 in two separate series appear to show the distinct superiority of 
guara over san for green manuring. This aspect is being further studied. 


Hot weather ploughing for wheat.—Statement 26. 


As in previous years, results show a little advantage in favour of hot weather plough= 


ing. The experiment will be modified, in that in future the hot weather plots will be late 
ploughed and vice versd. 


Manurial and variety experiments with sugarcane.—Statements 27 and 28. Mohwa 
cake added to farm yard manure produced no increase. 


Bone meal and gypsum on torta, wheat and cotton,—vide statements 29, 30, 31 


and 18.—Increases in yield were produced but far too little to pay for the manure. The 
residual effect on cotton was very small. ; 


Cotton variety trials.—The only two American varieties besides 4 F being tried are 
275 F and 280 F. 280 F is smoother leaved than_4 F and hence more liable to leaf curl. 
The ginning percentage of 280 F is 31 per cent. as compared to 33 per cent. for 4 F. State- 
ment 32 (a) gives this year’s results. It will be seen that in an average of 10 plots4 F 
does better by 13 seers per acre than 275 F, and better than 280 F by 19% seers per acre. 
In 10 plots against 275 F the yield is less in case of + F in two only and in 12 against 2380 F 
it is less in five only. The lint of 280 F is worth 7d. per lb. at least when 4 F is 6d. As, 
however, 280 F is a more delicate plant than 4 F, it would be risky to put it out on a large 


" 


XVii 


scale to zamindars but the trials will be extended in future as its possibilities are distinctly 
favourable. Average yields in 1915 were as follows :— 


® 4 F. 280. Ff, 4 F. 275 F. 
Mds. Srs. Mds. Srs. Mds. Srs. Mds Srs. 
‘Average of plots ide 8 J8 10 6 4 30 4.31 


and in 1914-15 as follows :— . vor e 
4 PF. 280 Ff. 4 Ff. 275 'F. 
Mds. Srs. Mds. Srs. Mds. Srs. Mds. Srs. 
4 4 3 16 500 3 25 
1914-15 being an unfavaurable year for cotton brings out truth of remarks above regarding 
hardiness of 4 F, . ; ny te 
The following varieties of American cotton handed over by Economic Botanist have 
been grown up-to-date :— 


Variety. Year of banding over. Year discarded. REMARKS. 
Dharwar (no number)... 1909 1910-11 Poor in quality and yield. 
3F ats are 1910 1913-14 Smooth leaved and suffered severely from 
leaf curl,—vide Annual Report for 1914, 
4¥F & ion 1910 Continues Good, hardy variety. . 
161 F ad 3: f 1911 1912-13 Yield poor, 
126 F eS ore 1911 1913-14 Showed uo particular qualities. Discard- 
g ed for want of space. 
owes z aes % } 1912 1913-14 Leaf curl as plants smooth leaved. 
266 F nas 1913. 1915-16 Poor yielder, 
280 F oa ee 1913 Continues Partly smooth leaved but lint excellent. 
199 F aa is 1913 1913-14 Late and no particular quality discarded 
for want of space. 
O75 F 1913 Continues Rough leaved, but staple short. 


Dest (country) cottons.—See statements 32 (4) (¢) and (4) (¢2). 

This year Mollisoni (white flowered Indicum) comes out best, being better than Rosea 
in the 8 plots where they were tested alongside each other. Indicum yellow flowered gaye 
a low yield again, yetin the country cotton growing in zamindars’ fields everywhere this is the 
most common type, generally occupying 7 per cent, to 80 per cent, at least of the field. . It 
is possible that the variety of Indicum (135 A) we are testing is not a good one, and that 
another variety might do better. Yellow flowered Neglectum is slightly better than Rosea 
bnt as the ginning percentage of the former is lower, vzz., 14% seers per maund as compared 
with 153 seers for Rosea, the difference in value per acre is largely in favour of Hosea, Last 
year’s results (vede statement 14 of 1915-16 report) shows the overwhelming superiority 
of Rosea over all other types. Some seed of Rosea has been given out to Major. Vanrenen 
and to Rai Sahib Sewak Ram for. further testing. Further work is necessary before any 
' general distribution of seed is feasible. . 


| Miscellaneous expervments. 
Mangel wurzels—Vide statements 33 (a) and (0). 


Long Red variety has given the best results throughout, and the best spacing is ap- 
parently 24 inches. Some seed of Long Red will be given out for trial to selected zamindars 
this year. 


Other fodder expertments.—Shaftal has again done very well at the students’ farm and 
promises to become useful in the colony, Itisa better food than senji and gives 2 or 3 
cuttings. Japan sarson is also giving encouraging results. |-*"--»~* 


College daivy.—The average yield of milk of the cows has gone up considerably as a 
result of selection and rejection of unprofitable cows. The present yield is 6:8 lbs. per cow for 
the whole herd, as compared with 5:4 lbs in 1915-16. Useful feeding trials are being conducted 
but owing to the smallness of the number of animals these are’ limited. A separate area has _ 
been put aside for fodder growing for the dairy. 


District work.—The circle in my charge comprises at present the districts of Lyallpur, 
Jhang, Montgomery, Gujranwala and the Chunian Colony. The various lines of work will 
be discussed separately. | 


Reaping machines.—One hundred and twenty-three reapers were inspected by my staff and 
73 of these were cleaned and overhauled before harvest started. The season was unfavourable 
for reapers for many reasons, such as high price of spares, damage to crop by haild and cheap 
labour, owing to, large numbers of labourers coming in from barani tracts and from Jammu. 


A killa of wheat could be cut this year for Rs. 3 instead of usual Rs. 5 or Rs. 6. | The 
Narbadda Regper, which is a modification of the Rajah, was tried this year and seems to work 


much better than the Rajah. The Narbadda Reaper is recommended in the Central Provinces 
by Mr. Evans. , ! 


Steam thresher.-— There was very little demand for this owing to difficulty of shifting 
the machine with bullocks. Plenty of zamindars would be glad to have it otherwise. A 


tractor would be expensive, and with present war prices there is very little prospect for steam 
_ threshing machinery, . 


° 
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A bullock thresher from Dharwar was tried and gave promising results. 


Wheat seed farms, type No. 11.—Some 20,000 maun@s of Punjab 11 were stored and’ 
all save 3,000 maunds were sold. Much of this amount of 3,000 maunds had been stored by 
zamindars who expected the Department to do all the selling for them whereas others sold the- 
whole quantity kept with them. In addition to above a good deal of seed was stored sepa- 
rately by zamindars, so that the pure No. 11 in the Chenab Canal Colony was estimated at 
60,009 acres. There was, in addition, some 15,000 acres in Montgomery and probably 25,000 
acres at Sargodha, making a total of 100,000 acres. It was very difficult to arrange for seed 
for 1917 as owing to short canal supply in February and March crops were uncertain and 
areas could not be selected. The frequent rains since harvest rendered much of the wheat. 
unsuitable for storing for seed. However a total quantity of over 25,000 maunds will be 
available next rabi apart from that stored by zamindars. Excellent reports were received of 
this wheat, not only from canal tracts, but also from chahi and barani areas in Gujranwala. 
The extra profit to the colonies from the growing of this wheat is estimated at a minimum of 
3 lakhs for 100,000 acres. 

Cottons.—American cotton work was again very successful. The Department disposed. 
of 10,8345 maunds of seed besides the quantities stored by big zamindars like Rai Sabib Sewak 
Ram and others. The total area under the Department’s seed is estimated at 120,000 acres. 
Besides above one or two factories have sold large quantities.of moderately pure seed. ‘The 
total area under American was estimated in May as 200,000 acres. Later information indicates. 
the figures to be nearer 215,000 altogether. The Lower Bari Doab Canal Colony alone has 
over 70,000 acres under American of which about 60,000 is from pure seed. The total area 
under American cotton last year was 125,000 acres. The extra profit from the growing of 
American last year is estimated at 28 lakhs: this year with a similar high premium of Rs, 4 
and satisfactory yield the extra profit should reach 50 lakhs. 


The cotton sales organized by the Department this year were very successful as far as. 
their main object was concerned viz. the securing of a fair premium for good cotton. Over 
41,000 maunds were sold at sales in the Lowe: Chenab and Lower Bari Doab Colonies. Two. 
of the sales were as such unsuccessful and had to be abandoned—those at Jhang and Tandlian- 
wala. The reason, however, was that local opposition was encountered and better premiums- 
were offered by the opposition than could be secured by the Department. The sales were of 
great value in Montgomery, where the market is not yet organised and prices before our sales 
started were as much as Rs. 7 and Rs. 8 per maund less than sale prices. The Punjab Go- 
vernment and the Government of India are arranging to post up Bombay cotton prices in the 
local markets in the colonies : this will be a very powerful factor in equalising prices and will 
supplement our efforts with cotton sales. It is anticipated that after a few years these 
departmental sales will only be necessary in order to secure seed or in the event of our attempt-- 
ing to put on the market a superior cotton to 4 F, 


Another reform of importance recently adopted by Government is with regard to mini- 
mum conditions to be complied with by all new ginning factories put up. These conditions 
are being drawn up with a view to facilitate classification of types and to prevent mixing of 
kapas and lint in the ginning room, An encouraging sign has been the willingness of pros- 
pective builders to adopt the reforms suggested : in one case véz., that of Bahadur Singh of 
Amritsar the owner is arranging to build according to the Department’s recommendations, 
although, having bought his factory site by auction, he is not compelled to do so. 


Sowing in lines and tntereulture.—Chaudhri Muhammad Abdulla, my chief assistant. 
in district work reports, and I agree with him, “ that the practice of sowing cotton, especially ~ 
Amrican in lines, and interculturing is becoming the rule rather than the exception in certain. 
villages.” In 1916 American cotton was sown in lines in 586 killas in Lyallpur and 200 killas 
in Montgomery. . In the present season some thousands of acres have altogether been SOWn in 
lines. The reports received are very satisfactory and encouraging. 


Country implements.—Sowing drills and bar harrows are increasing in popularity, Of 
the former 85, and of the latter 54 have been issued, and the demand is still very strong 
though they can both be made in the villages. Bar harrows have been particularly useful 
this spring in hoeing cotton and sugarcane after the frequent showers which came in April and 
May, besides their use for the wheat crop. Great progress is anticipated in the coming season. 
The Lyallpur hoe which has been developed to replace the Gujrati hoe, though still under trial, 
had to be supplied to 46 people at their own request. A consignment of 20 horse hoes from 
America received in April was rapidly disposed of, and 12 orders: still remain on our hands, 
These cost over Rs. 50 each, and are used for interculturing. The prospects for a moderately 
priced home article are therefore very bright. The Lyallpur hoe, which was an adaptation of - 
the Akola hoe, was first tried by Mr. Faulkner in 1916; since then some improvements have 
been made, but it is not yet quite satisfactory. | 


Ploughs.—\mproved inverting ploughs with some novel departures from precedent such 
as doing away with wheéls, hakes etc., have been tried, and will be sent to the manufacturers, 
who are expected to send out consignments in the near future. These ‘Lyallpur ploughs ’ are. 
expected to replace the ‘ Rajah,’ ‘Punjab’ and ‘Jat’ ploughs, none of which are entirely 
satisfactory, especially as regards price. There is a keen demand for chaff cutters but they are 
not available. Mr. Faulkner is co-operating with me in all the above work and is besides. 


making a study of the ‘ toria’ crop. ; 
W. ROBERTS, 
Professor of Agreculture, Punjab, Lyallpur. 
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‘Statement 1. 


RAINFALL FOR THE LAST TEN YEARS (1907-08 TO 1916-17), 


2 
a Year, REMARKS. 
S 
Inches. 
1 | 1907-08 se A ay ash . 8:08 
. 2/ 1908-09 ~—,, 4 y+ rae a 25°50 
3] 1909-10, a oe ve bis 21°01 
4 | 1910-11 avn is we Fi ose pad 19°75 
5 | 1911-12 oat eee AC ar Soe 7°73 
6 |.1912-18 nae tae tes cri eee 9°57 
7 | 1913-14 ay ree ides wed ee 16°84 
; 8 | 1914-15 ode cae ves ove ses 21°05 
e" 9 | 1915-16 ae tee ses ves tee 3°04; 
10 | 1916-17 ade we aed ve fe 9°39 
Total for the last 5 years 0 hee ra 59°89 Raced! 
; nit Average roe vas Kee 11°98 
Total for the last 10 years Ace ies 141°96 


Average eal ves Sle 14°19 


SASSER SHARES Sa A ETE A AT 


Statement. 2. 


RESULTS OF HARROWING VERSUS NO HARROWING ON WHEAT GROWN IN ROTATION SERIES, 
AREA C, SQUARE 27, RABI 1916-17. 


he. ‘ 
F AOTUAL OUTTURN. OUTTURN PER ACRE. 
£ 
o 4 ; Grain. Bhusa. Grain. Bhusa. 
i=" ° 
4 as S Treatment, 3 REMARKS, 
a 2 | \ ae) L : 
Ae: Hs be gq, pod a) os rg 
eae a sihie foe |e | #/) B log!) alle 
fa) } Ci e a Cs Q Cs) o 
maim | 2 Sate as se PS al ele 
het No harrowings, 8] 41 7| 32] 14{ 2] 31] 8] 56] 4 | Ploughing P re 
waterings. eee 
: < Harrowing rae ; 15 
2 Harrowing, 3 water- 3. 8 6 14 18 82 24 57 82 3 
| ings. Sohagaing hf ee 18 
3| . |No harrowing, 2 4 S|} 10j}) 46 8| 83 0| 641 82 | Harrowing to plots 2, 4, 6 and 8 
a waterings, Z | p . 
. 2 Date of sowing—7th ‘ 
4| § |Harrowing,2water-| 4 6| 24| 12] 20] 26| 18] 650 0 —/th November 1916, 
27 j 2 ings, ore by harvesting —20th and 21st April 
3 5 Ey No harrowing, 3 PY 7|. 88 13 29 31 34 r 
, oa waterings. 
6 Harrowing, 3 water- 4 vi 19 14 38 29 36 
ings, ; 
7 No harrowing, 3 3 8 4| 16) 26th: .89.h0036 
waterings, 
' a Harrowing, 3 water- 4 Ui 9 16 37 28 36 
ings, 


ra map. @:¢ 


Statement 3. (a). 


RESULTS OF DIFFERENT PEP OF SOWING MAIZE IN RQTATION SERIES AT THE LYALLPUR AGRICULTUBAL ~ 
: ' STATION, KHARIF 1916, © 


2 Waicut oF | WEIGHT oF | WEIGHT OF WEIGHT 
ur AREA. DRY FRESH DRY OF PER 
“e STALKS, _COBs. COBSs, GRAIN. AORE. 
an ee es ; 
g/2)2 Treatment, Tea: REMARKS, * 
f=] s g * 4 
= 3 3 a] a ab kt a cy 
aides Vo a) gi aheg eg be) Bo ee a 
° 3 a m wm nm i=} z 
+ Z S| 4 H I e Ss hr Boot gs les B s Ea 
| % 
it|-2 i ” oO} 14} 28] 14 25 9). 17 7) 29!" QB ie ag y 
. Lines 2 feet apart 4 | ted ala hee 
! lines suffered to a 
great extent. This 
| ‘rendered results ine 
| conclusive. 
| 2 “Kera’? = sown by 4 0 20, 92 17 15 14 4 11 o7 ee 23 | 15 | Ploughing an 
3s | hand behind pennies ; mt : 
| ‘3 | plough. ° Harrowing coos LM 
27 : 
—4 a Sohagaing eae oe 
Ci Oo Z ts 
| « : _ | Hoeing and weeding 
3| 3 | Lines 2 fect apart... 4 0 20 4 17 9 13 39 Bf 24 23 9. iy 
a Watering eas 
| Date of sowing=-29th 
| and 30th July 1916. 
/ A . | Date of harvesting— 
| 4 “ Kera ’ = sown by hand z) 0 21 28 19 8 15 11 12 30. 25 21 | 2nd and 4th Novem- 
e behind country plough. | ber 1916, 
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Statement 3 (2). 


OUTTURN OF SENJI (MELILOTUS PARNIFLORA) GROWN IN SQUARE 27, AREA C, ROTATION SERIES, 1916-17. 


—————xLx—_—___—_—__—_—_—_—__——_—_— ee 


s j = 
a : , AREA. ACTUAL OUTTURN, OUTTURN BER AORE, 
2 x) IA i eO  meyomanmOs | 
3 e a : 
5, 4 REMARKS. : 
e a 4 5 wn sad ee 2 
H os cH ey 2 ue : 3 A 
a3 e al eae 2 5 : g 
Zi A M4 | | a a D 
de 1 4 0 10. 28 141 16 | After maize sown inline, == 
| 2 4 0 76 22 153 4 » » by * kera,”’ 
27 
G1 | 
| By cntbowiat ® | 6 § 90 12 180 24 » » in lines, 3 
L 4 4 0 58 18 116 36 | s iy/iby (* Kera.? 


— eer ‘Ea 
Number of waterings .,, 5, : | Plot compares with plot 4. ie 
Date of sowing—25th September 1916. Plot 2 


Date of harvesting—Plot 1, 15th February to 18th February 1917, 
Plot 2, 19th February to 2nd March 1917. yr | 
Plot 3, 20th February 8 27th February 1917. \ 
Plot 4, 15th February to 19th February 1917, | 


} compares 7 plot. 38. 
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Statement 4. 


OUTTURN OF SUGARCANE GROWN IN ROTATION SERIES, AREA C,'SQUARE 27, KHARIF 1916. 


3 : Wezieut | Wrieut | WEIGHT 
F AREA, | OF GREEN | © OF OF 
mate | 6. | | ‘TOPS. CANES, JUICE. 
Re 
Bl | & | | 
5 | 
eleiel.|. ig | k e 
a | ol a : - ite 
ae | 1 8\< fz isials a | 
CS) ° 3 3 S Se | o 8 ® 3 ® 
eiaz2jazi|4lia\ a let a1 Ss tu 
\ =e | i 
| | 
1 2) 0| 49 g| 76} 34}. 40} 34 
| 
| 
/ 
2 2 2 | 0 56 | 38 91 | 21 51] 6 
, 
bt |..8 2} 0} a4 1 92 | 26 42 | 20 
4 2); 0 59 | 35 97.) 8 86 | 27 
+¥ : 
a 3 
— ~~ 
N 2 s { 
M2) 51M] 2) of s2]i2] 111] 21} 52) 28 
6 2) 0 47 | 26); 111} 11 54 | 2 
a 2! o| 52) 32 104 | 23 50 | 20 
8 ©) | 12 “Neda ei 28 | 35 16 | 0 


\ 


“No, of square and plot. 
‘No, of sub-plot. 
Name of crop. 


26 


Toria 
Wheat, 


Al 


WEIGHT 


OF 


GUR, 


Maunds. 


@ 


Seers. 


r= 
for) 


10 | 19 


YIELD OF 
GUR. PER 
AORE. 


Maunds. 
Seers. 


m 
Bin if 8 
ead 2 
H a 1 5 
© r=} | &p 
2 | 
on 4 +H 
I a) fo} 
>) | o 
Qa l & | & 
sg iS we 
eS | 8s] 8 
o° om 12) 
90 ae 5 
ae wap ra 
Oy 


juice. 


Percentage of gur to 


REMARKS, 


cane. 


33 | 25 | 64 53°15. | 20°59 |10'94 | Ploughing ee ee 
Harrowing ae fmm 0S) 
38 | 31 | 62°23 | 55°49 | 18°95 | 10°59 | Sohagaing vee |e 11 
Hoeing and harrowing = 
31 | © | 59:81 | 45°86 | 18°24 | 8366) Watering = 15 
\Date of sowing—Ist and 2nd April 
1916. 
28 0 | 61°60 | 37°73 | 19°09 | 7:202 
Crushing began on 10th January 
1917 and finished on 6th February 
1917. 
40 | 6 | 46:90 !47°26 | 19:04 |; 9:001 
| | 
41 | 88 | 42°82 | 48°57 |19°40 | 9°42 
& | 
38 | 36 | 50°49 | 48°28 | 19°26 | 9298 
41 | 6 {53:08 | 55-4 | 19°3 | 10°69 


Statement 4 (a). 


OUTTURN OF TORIA GROWN IN SQUARE 26, 1916-17. 


Previous crop. 


Area in acres. 


tie 


ee EL LL ST! 


YIELD PER | 


ACTUAL OUTTURN, 


Grain, Straw, 

: a 
ra ; 3 : 
q ma a 
5 3 fe 5 
s cr) © 
Ss R = m2 


12 


25 


35 


ACRE. 


Maunds. 


| 


Seers, 


| 


REMARES. 


Ploughing 
Harrowing 
Sohagaing 
Watering 

Date of sowing—14th September 1916, 


Date of harvesting—22nd January 1917 
to 5th February 1917, 


Xxil 
Statement 5. 


OUTTURN. OF SUGARCANE, AREA D, STANDARD K, SQUARE 27, KHARIF 1916. 


le 


peewee 


J 


‘ ; r=! ° ° 
Weieut| WeicuT| Werent|WerieHt YIELD oF $ : H wa Tag 
oF OF OF OF  GUR PER| & g = a sh 4 
TOPS. | CANES, | JUIOH, | GUR. | AORE. iam Va . a , 
° cA £ be) en 4 * i @ 
© i a we o ces ° ° iA 
a E Treatment. 2 | | ht he a me REMARES. 
o 2 | 8 aos | &0 bl 
Rens ak als} dg . a] 42] /€8-eelael ae ; 
Paes ke ef e/218/B2)8/8 | 8/8) |} 2) seisa] ss} oe 1 3 
Sass Salah = a). 8-1 ais ei Sia lig tae ls | as ss | SB") se fs 
4 wm lp OE Check | 2a|2;/ea(/ala [na ae l|oals jw] a ey AY a4 - 
(| 1! | Unmanned’ | do] 1/20] 1130} of 85] of] 5] 4] 18} 857] 50 | 1429 | 714 | Ploughing tn @ 
| 2 | Super phosphate at 231/ 2 | 4¢6| 21 é7/15|31/18] 5|1I7/27| 5| 706] 548 17:25 | 94] Harrowing .., § 
too Ibs. per acre. 
I | Sohagaing Rese 15 
3 | Unmanured és | 10) 17 | 16 | 23| 7] 24) 1] 16 | 24) 38 | 62°8 | 45°85 | 18°4 8'4 ‘ : 
| Hoeing and harrowing § 
- 4 | | Bone meal at 2 cwts. 80} 3 | 40| 7 | 76 | 22) 39) 9/ 7] 6] 35! 82] 524/512 | 18°2 9°83, 
| Ibs, per acre. - LS Agia » | ive. 18 
' 
. 5 Unmanured @eo | 12) 1] 20)18]10)} 30) 2) 2] 86) 81] 588} 52°5 | 191 {10°08 Date of sowing—26th 
Hy. March 1916, 
27. 6, |.4| Farm yard manured at 4| 2 48 |} 19) 76/14/41] 3)| 7 | 28] 37 | 36] 6341) 53:7 | 184 | (99 “a 
D/K. * ‘s| tons per acre, ) Crushing sera on 26tt 
ts : December 1916. a 
7 | | Unmanured ayy, | IL |.27.) 15) 81] 7/1385 | 1/19] 26/12 |7400] 489] 188 | 98 
| Le Crushing finished on 9th 
§ ; | Basic slag at 8 maunds| 3} 36 | 21/59 4/83] 5| 5 | 34 | 29 | 10 | 61°8 | 56:04] 17:6 98 | January 1917. 
| per acre, | . 
I} 9 | Unmanured . | &% | 10/18) 15) 6} 8) 12} 1] 27 | 291 35] 6824) 547] 201 | 115 
10 | ae at 5 cwls, per} 2 | 86 | 25 | 55 | 12 | 380 | 39} 5] 15 | 26 | 37 | 662 | s601 | 17:3 o'7 
acre, ' | | 
Wu | Uamannsed | a0 | 3 | 3 | 25 1 | 23:/|.0 | 12 | 10 | 28 | 103'4 | 434 }19°04 | 8-2 
_———— ae 
Statement 6, : K es 4 
OUTTURN OF MAIZE GROWN IN THE MANURIAL BLOCK, AREA D, STANDARD K, KHARIF 1916. ‘ 
eet 4 
$ WrIcut or | Wzicur oF | WEIGHT OF WEIGHT YIELD OF F 
"ey FRESH DRY DRY OF GRAIN PER } 
bs : COBS. COBS, STALKS, GRAIN. ACRE. p 
8 =e x 
z By Treatment. z ; | | ; REMARKS, 
¢ F o | 7 a a | | oer a o 
| . as ry ne) 3s a co] 4 oO 4 ; 
2 (38 aE le) gl ge. |g fe) Bl ee | 
° io |e nes ® Ss | ® Ss © S 2 4 s Ss : : 
Boe ie | <q = wn x 2) = 2) = wR = RR ee 
5 . a aa ae 
, oy, ; z 
( } 12 Unmanuured ee) TEEO 0 i a a ca 0 | 16 x a od he Ploughing _ ere 10 
13 | | Calcium cynamide at 8 cwts,} 3 5| 19 3| 32 3 1 3 6]  15| 80} Harrowing 16) 
60°7 lbs, per acre. pt | : maueay 
Sohagaing ... °18 
14 Unmanured o- | eo 6 _ 29 0 24 0 23 0 20 8 06 . ‘Ne Bat 
; Hoeing out, weeding 6 
15 Calcium nitrate at 6 ewts. 34°6 2 3 5. 2 25 2 20 | 2 7 10 35 ta 
| lbs. per acre, | Watering’ oe 4 
16 Unmanured ‘ Seat egal MIC ak 34 /° ©O 30} 0 30 0) 25 11 14 | Date of sowing—28th 
| é sata Joly 1916. 
oe 3 } : 4g 
27 17 || Farm yard manare at 4 tons per a 3 35 3 13 2 28 9 32 14 0 | Date of harvesHaal 
tae ‘S| acre. : | 1st November 1916. 
/K. i) a ety 
| 18 |3) Unmanured 2 0 25 0 22 0 24 0 19 13 | 165 
ian} : {nana 
if ' le 
; Ammonium sulphate at 3 cwts. 3 3 2 2 25 2 16 2 3) 10 25 * 
10:2 lbs, per acre, | 
i . } 
Unmanured - oe | oes 0 27 0 26 0 25 0 21 9 14 
} ‘ 
P Gypsum at 5 cwts. per} 2 2 14 I OE 53 2 2 1 30 8 30 : 
acre. f 7 
| | | 
& | Unmanured yee | 0 4} 0 St 20 Br O 3 Be ag : 
' 
~ / 
y \ 


Xxili 


Statement 7. 


OUTTURN OF COTTON GROWN IN MANURIAL BLOCK, AREA D, STANDARD K, SQUARE 27, KHARIF 1916, 


re en a ST 


Bo | AOTUAL OUTTURN. | OUTTURN PER ACRE, 
3 ° 3 | 
43 s = 
é Ey i Treatment. 8 yf 4 REMARKS, 
3 Ss 2 ca a yi a gi 
tis | 2 z 3 : g $ 
4 A Zi = a 7 =| nD ry ; 
(| 23 Unmanured La L xed 0 24 22 2 Ploughin, c ie wat 
24 } | Lime at 5 cwts per acre and| 1 2 2 10 14 mt 3 
2 bone meal at 2 cwt, 80 Ibs. per Harrowing a bs. 18 
2s acre. . | “ 
' 25 8 | Unmanured ny aot tit sala 0 24 ily 0 Hoeing Ou ae 1G 
: 26 s |Lime at 5  cwt. per acre and 3 2 27 13 18 
5 ammonium sulphate at 3 cwt. _ .| Sohagaing "oa 20 
é 4 10°2 lbs. per acre. am és 
27 Sp Unmanured eas @) 23 10 - 520 Waterings ian wo! 6 
| 28 ¢ | Farm yard manure at 4 tons per #' 2 14 11 32 
ra acre. Date of sowing—l0th April 1916. 
27 <| 29 S | Unmanured re wel os 0 24 10 80 ; : 
“ | ag tS 2) eid neat a Set! Woumeh wee 1S Gg) os 12 16 A Uebrbatgane one | WALA Borat Peeee 
§ me meal 2 cwt., 8, per ay | . 
a> a acre, time ae pt ae aera seth finished on 30th December 
nium sulpha ewt, : S. . 
2 per acre. 
31 — | Unmanured - 1 & ‘0 30 13 27 
32 — | Superphosphate at 231 Ibs. per acre, + 3 31 18 3. 8186 
8 calcium nitrate at 6 ewt., 34'6 Ibs. 
ns per acre and ammonium sulpute 


mst 
ow 
i) 


| 

3 ewt., 10°2 lbs. per acre. | 

Unmanured Be vel. eo |, 0 | 27 12 3 | 
cS 


Statement 8. 


OUTTURN OF TORIA GROWN IN THE MANURIAL BLOCK, AREA D, STANDARD R, SQUARE 27, 1916-17. 


ACTUAL OUTTURN OF 
YIELD OF GRIN 
; PER ACRE. 2 
| . Grain. Straw. 
is ys Treatment. “ a pay lies A eal Ue EY Bod REMARKS. 
° =) 
3 S 3 » § 
@ ars | 9 3 3 4 
ves = Ps / cI del B= ra EI ai = : 
Yair & ee: 8 = A 2 2 : 
ie Se aio a 3 5s S 3 
ey 
ed Se 1 (| Uumanured ris 0 138 10 | 2675). add 23 
24 4: Bone meal 4cwt. 42 Tbs. and lime 2 2 18 4 37 12 12 
at 5 cwt. per acre, ‘ ; 
25 Unmanured Voted we | oes 0 22 3 36 9 32 
26 Lime at 5 cwt. per acre and| 4 3 13 20 16 27 | Badly lodged; ri 
t penin g 
ammonium sulphate at 3 cwt. 
‘ 10°2 lbs. per sar ae treguld, 
27 . | | Unmanured ess 0 23 | 1 38 10 10 
28 be Farm yard manure at 4 tons per 2 2 36 5 38 14 20 
i= acre. 
27 4| 29 Unmanured ails 0 28 2 4 12 28 
Se eee ee eh Hie oH can 184. [e be oxanoh inde ghote Mecanadtealate 
‘. ; ) ing late and irr 
| sulphate at 3 ae: 10:2 lbs. per : a Be 
acre, P M4 
31 |} Unmanured eso |* 3 “A 1 i 14 37 
© lbs., + ee : 
vi | ila tiateret a3 mn Th, goa | 18 | 87 | Very late; lodging 95 per 
‘ ammonium sulphate at 3 ewt. lu:2 
Ibs. 
33 |) (| Unmanured fi. we | tae 0 738 | 2 24 16 ve Py 
Ploughing bie aah iss make ves na 3 | 
: Harrowing a et fer ask vee 11 J 
= Sohagaing . Ae Levey ay ade us 6 ogy, 
Watering i" we ves ay 3 
Date of sawicie aenh Saitaty ie 1936. | 3 . 


Date of harvesting 16th January 1917 to 16th February 1917, 


‘ 
\ 


| | 
3 | g Grain. Bhusa. | Gratin. Bhusa, cs 
& 4 g Treatment. 3 h- se) REMARKS. 
= ) | oo 3 | 
ia i i ae je 5 a 7% f 
= S ; So ; oS : AS k 
i cae ea au) ae Suge ee | S| ek lege 
Opi o 5 . 2 S g a g S 3 3 3 
a |} Aa; Se | 4 = D a 0) = R = we 
throne | Unmanured art Me 0 7 0 | ''6 9 B| . 14 
| 2 Superphosphate at 23'1 lbs. 2 2 39 4 19 14 35 22 15 | Ploughing =|) $8 
per acre. ~O 
Harrowing = 15 
1g Bebiade Unmanured st Ht Ouatels 0} 39 1 Be 8G | Doel yak emo ded . 
Sohagaing = 6 
4 Bone meal at 6 maunds 3 3 27 4 39 18 15 24, 35 
per acre. | Hoeing and harrowing == 3 
mila b 5 F amannred ets iy | 1 1 10 | 18 11 22 12 | Watering = 2 
27 < 6 a Farm yard manure at 4 # 4 | 3 5 5 20 15 25 25 | Date of sowing —13th October 1916, 
"3 tons) per jacre, Py 
5 Date of harvesting —10th April 
7 | A | Unmanured - Py) ee 1 0 1 25 17 33 28 39°| 1917. 
| ) 
g Basic slag at 5 maunds15| 2 Paly | TA! 6c 87 1 Sed |, 8B) BA 38 
| seers per acre. | 
9 Unmanured ass 1 oe 1 36 18 11 33 34 | 
10 Line iat 8 owt pen) 3| |4|. Bed! & |) TOs "os)° “ol wea ap 
acre, 
re BE Unmanoured aids 0 27 0 20 24 2 17 | 33 
i 
Statement 10. 
OUTTURN OF WHEAT GROWN IN THE MANURIAL BLOCK, AREA D, STANDARD R, SQUARE 27, RABI 1916-17. 
SASS RT 
AOTUAL OUTTURN. | OUTTURN PER ACRE. 
| 
2 3 x Grain. Bhusa, CBRE MSE Grain. Bhusa. 
g e S* | Treatment. $ REMARKS. 
petite SD ie | | 2 
- a e ae g “hl S 3 , 3 ; 
jo) nm oy m nm 
aa i A a ee eee 
wm | Z | < = 7) = An nD = MN 
| 
(a> 42 Unmanured 1320 0 27 vl 38 24 3 69 22 | Germination good; lodging: 6 per 
1 cent, 
13 Calcium cynamide at 8 t 5 0 19 26 25 0 98 10 | Lodging 9 per cent. i 
ah b " cwt. 60°7 lbs. per acre. 
14, Unmanured , aes 1| 21 4| SB) 27). 37 | 88h 32 Ditto. @ 
15 _ | Calcium nitrate at 5 cwt. + 5 23 16 23} 27 35 82 35 Ditto. 
om 31 Ibs. per acre. 
ic) 
16| 4 | Unmanurea ay 1} 1a] 4{ sa} 23} 7] 8B} 24 
‘ { 
272 17} & | Farm yard manure at 4 AY a 17 20 12 27; . 5 },.101 20 | Lodging 85 per cent. 
Au tons per acre, ; 
ae) 
| 18 : _ | Unmanured aw |. 0} @] | 2} sb \yaale 2] gol) 2 
j 19 Ammonium sulphate at 3 3 | 4 26 15 9 23 10 76 5 | Attacked by white ants, 
ewt. 10°2 lbs. per acre, 
20 Unmanured $60 | 1 15 3 10! 24) 21 57 | 39 
21 Gypsum at 5 cwt. per acre. 2 5 0; 13] 25 25 0 68 5 | eA fetes not so heavy as in si 
| plots : 
UW 22 Unmanured rats (0) 14, 0 32 9 32 28 21 | Showing need of irrigation, 
Sn Ee 
‘Ploughing ‘ es My Beet = 4. Watering 
Harrowing if an 28, ls Date of sowing—4th N ovember 1916. 
Sohagaing Ae Ae re = 9 Date of harvesting—24th to 27th April 1917, 
Surface harrowing “ Sis = 3 , 


ACTUAL OUTTURN. 


Statement 9. 
OUTTURN OF GRAM GROWN IN THE MANURIAL BLOCK, AREA D, STANDARD R, SQUARE 27, RABI 1916-17. 


XX1V 


OUTTURN PER ACRE, 


= 


ee ee a 


Sr 


ERY» 
Statement 11 (a). 


COMPARATIVE TEST OF WHEAT, TYPES 11, 8A AND 8 B, RABI. 1916-17, 


2 | ACTUAL OUTTURN. , OUTTURN PER ACRE. | 
a, ; ro 
j = Grav Bhusa Grain Bhusa | 
3 rain. : . . evi 
2 a Name of type. g i é Ramaues. 
° 
Bs |. : | 4 3 Z Z | 
4 os ‘se =| Z 5 z = z Es i 
oS } 3 Beek iil g S 2 1 -- 
yw Z 4 = nan | a | mR = Nn | 
Meee EE ee aeons | 
(| a, | Punjab 11 i 10 34 23 3 21 28 46 6 | Wheat ) Germination good; _ tilleri 
fair; badly rusted and 
attacked by white ants in 
| +, early stage. 6 
6, | Punjab 11 os 10. .|. 23 21 16 21 7 42 32 Do. Aso NU 
SPS A a PS 1 5 26 Sa 22 10 53 34 Do. wee } Germination good; tillering. 
96 ; good; aftacked by white 
‘ough ¢ ants; late in earing ; slightly. 
aw | rusted. nt 
2 b, 8 A cua peed $ 10 26 23 14 21 12 46 28 Do. o0e J 
a 8B he ach, * 7 | .38 20 36 15 26 Al 32 Do, 7 
3 | Germination good; tillering 
* poor ; slightly rusted; strong.. 
r straw; shedding of grain by 
| hails 10 to 15 per cent, 
Ll 6, |8B Soke ks | imme E O81 a4 so) higocd ye RL pacB | Dov | ses | 
aA Ee es nr an call) aetpeee e d te ORG) ia 
Ploughing tei see 4 
Harrowing pe nad 12 
Sohagaing bs seu 7 
Surface harrowing and weeding ~—... 4 
Watering : 4 


COMPARATIVE TEST OF WHEAT, TYPES 11, 8 A AND 8 B, RABI 1916-17, 


carr canna 


s Acruat Ourrurn. OUTTURN PER ACRE. 

es Sr WP Scene 

3 jos 

" “+ Grain. Bhusa. Grain. Bhusa Provious eee) 
3 rt g Name of variety. cs aaa crop. i 2 r 
o a o . : : [ - 

Se je |e SMe ait sal te Gud dig | : 
: ro) Lot Ss W 79 a) wa 2) 

; . : a 9 26 18 gab Uitena be) 12 36 14 | Cotton .., |) Germination ard tillering 
(| a, 4 | Punjab type 11 | good; attacked by white 
a | | ants; lodging 5 per ceut; 

ie slightly rusted, 

q | s 3. | Punjab type 1 w..| 14 37 29 7 29 34 58 14 DOL Ge ead 

7 9 23 21 i5 19 26 42 30 Do, tee 4B, , 

a Gs 8A om | ly Germination good; tillering 

# \/ very good; lodging 5 yer 
| cent. ; late in earing ; badly, 

—{ | ; lodged after hails. rs 

A3 , Iga pi 16 13 32 39 82 26 65 88 Do. J 
3 eee ae ‘ 
aR v4 10 13 36 14 20 27 32 Do, 
| @, rok se | Germination good; t'lering 
| ‘poor ; strong straw ; attacke; 
: $ by white ants ; shedd rg o 
| | | grain by hails 10 to 15 per 
L cent, 
{ ‘ | , |sB we | a2 | 86 | 28 | 12 | 2% | 83 i] 66.1 24 Doh ... ; 
a ae . a 
Deen ee aE nna : ° 
Ploughing “ 4 | 
Harrowing Ne 21 ) 
Sohagaing f eee 9 
Surface harrowing ae 4, 
Watering 3 


Date of sowing, —28th October 1916. 


Date of harvesting,—1L5th to 17th April 1917. 


Statement 11 (5). 


Date of sowing,—28th October 1916. 
Date of harvesting,—~13th to 19th April 1917. 


Xxvi 


Statement 12. 


4 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS’ AREA, RABI 1916-17, 


a 
a 


=| 3 AorvaL OvrruRN, ; 
5 = AREA. OUTTURN. PER ACRE. oe 
= 
Eos ss REMARKS. - 
) . oe / ; - 
we Ss y 4 3 re r ro , | § 
o§ a @ EI a 3 & By a 
Ai i ce cc 
3 | a 
—1 Punjab 11 ai 4 4 i] 15 21 27 })\ 8 waterings on— } 
33 
29th December 1916 ___... }| Crop uniform ; tillering fair to good. 
3 [ 17th February 1917... | . 
— 2 | 8A on 4 4 10 84 26 |) 24th March 1917 ols 
13 
7, 
— 1 vce | Punjab ll be 4 3 6 35 10 [) 3 waterings on— } 
232 . . ~~ 
$ 14th December 1916. ... +| Germination and tillering good ; 58-A attack: | 
va 18th February 1917... ed by white ants more than Punjab ae 
a5 OAL Ri. oa: 4 8 Vit 30 39 | 2nd April 1917 oe) 
22° 
a 
—~— I we |OA 4 4 8 0 9 |) 3 waterings on— Germination and tillering good; attacked — 
23 ton by white ants; less rusted than Punjab | 
& 14th December 1916 2 11. 
“f | 18th February 1917 .. | § Tillering and germination good; attacked 
—2 Punjab 11 4 0 6 25 10 2nd April 1917 ; by white ants 5 rust present. 
23 rx 
12 : 
—l1 Punjabll ... 8 15 10 0 13.]) 4 waterings on— Ry 
1 | 18th December 1916 ,., 
3rd February 1917 ... $| Germination and tillering good; crop 
12 3rd Mareh 1917 .. || Standing very well. 
ox 2 8A ace 8) 15 10 10 84, 29th March 1917 rad : 
1 
12 oe ! : 
—I oo | Panjabll — ex 3 19 4 20 4 |) 3 waterings on— +) ; 
iC . ; | || Germination and tillering poor; crop-patchy | 
+ 22nd-December1916 .,. 4) On account of patches of kallar; ; ney, 
12 i 10th February 1917, | | attacked by white ants. 
ano we {SA fs 3} 19 4} 20 4 30th March 1917 nad | é 
13 ‘ Want, 
er .« | Punjab 11 nev 3 10 23 |} 3 waterings on— 7} ~8 
14 j | 
L 22nd December 1916 .,, +| Tillering poor; crop patchy due to reh 
12 |. 10th February 1917, patches, ‘ Me See 
— 2 wer POA 3 3 36 87 |) 30th March 1917 ca 
14 
| | . | & 
’ 3 waterings on— f| Germination and tillering good; condition 
16 ¢1 ... | Punjabll... 3 4 16 29th November 1916, fair, 
4 20th January 1917 J] Germination ‘good; tillering very good; 
97,1402 ... |8A ay antes 35 2 5th March 1917 + , .,, *| ‘condition good. * 
/ 
Igy So i 
om | oe Punjab li poe 3 20 5 &) 3 waterings on— > \ ; . oe Ad 
15 | | Germination and tillering good ; crop fair 
- 29th November 1916 .. to good. 
16 ; { 11th February 1917... | | Plot (2) only manured in 1915 for sugar. 
7 2 we | 8A oe 3 - 28 38 |) Ist April 1917 cane which failed. 
Average outiurn. | . 
Punjabll  ..] 31 9 eae Leg cpm “4 
g 8A aoe 1h OL ez] 13 39.1) 43 ‘tye yy 
Sa mn rae) ER Ne Se a ee 


LN} 


CO Ets” "irae a) et er ee 
- 
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Statement 13. 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS’ AREA, RABI 1916-17. 


OUTTURN, 
FER ACRE, 


Name of variety. 


37 |} 3 waterings on— 


Punjabll ... 


22nd December 1916 
10th February 1917 


8B. ae 3 30th March 1917 


Punjab 11 oa 4 |) 8 waterings on— 


22nd December 1916 
|. 10th February 1917 
7 |) 30th March 1917 


3 waterings on— 


i 

* 25th December 1916 

|. 28th February 1917 
35 |j 28th March 1917 


28 |} 3 waterings on—- 

| 

\ . 25th December 1916 
11th February 1917 
28th March 1917 


Punjab 11 the 


8B ays 21 |J 


teen 


Punjab 11 ee 25 f) 3 waterings on— 


30th December 1916 
4th March 1917 
28th March 1917 


;Punjab 1, as 4 2 10 80 20 89 |) 3 waterings on— 
, 95th December 1916 
rf 11th February 1917 
8B ses 4A, 2 9 24 18 29 28th March 1917 
Punjab 11 i 4 9 9 20 8 |} 2 waterings on— 
L. 30th November 1916 
| 11th February 1917 
8B tay A 9 7 4 30 |) 


20 |) 3 waterings on— 


10 |: 10 
26th December 1916 
5th March 1917 

}> 31st March 1917 


— 


Punjabll =. m1 | 22 33 


8B aes 4 0 6 0 
Average outiurn. 


ooo 


] 


REMARKS. 


Germination and tillering not satisfaetory 
due to presence of reh; crop poor on the 
whole. 


(| Germination good. 


...2 | Germination fair, tillering poor; crop 


4 | 


oan 


t 


oe, 


woe 
aoe 


aos 


Pray 


i 
J 


Crop patchy due to reh patches; attacked 
by white ants. 


patchy due to reh patches. : 
Less attacked by white ants than Punjab 
11, 


Germination fair; tillering better in No. 
11. 


Germination and tillering good; atacked 
by white ants; rust present. 
Same as No. 11, but tillering poorer, 


Condition and tillering fair ; rust present, 
Tillering poor; rust present; growth very 
poor, 


( Germination and tillering good ; a bit patchy 
ae 


due to soil variation. 
Germination and tillering fair ; crop fair. 


ve» | Lodging 5 per cent. 


200 


Germination, tillering and condition good. 
Germination good; tillering fair, 


Germination good; tillering fair to poor. 

Crop patchy, poor on the eastern side 
due to soil variation ; suffered for want of 
irrigation between 1st and 2nd waterings. 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS’ ARES, RABI 191627. * 
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Statement 14. 


_ . ee— 


£ 3 ACTUAL 
Bus & AREA. OUTTURN 
gs 2 
os a 
o, > 
38 s a 3B S 
s c) wy Ss r= nm 
oz a Ae Ce a gr 
Zz % i ae ae ae 
t 1 Panjabl7 =... {4 A ee 0 
fa 2”... | Pua 12 it PO dae | gs 
% 1 Punjab17 i ap 6] OE v20 
1% 2 Pusa 12 may Vet ls Poe) ak a 
| 
i 5 
£9 2 Punjab17 AAPL 5 9 
1p 1 Pusa 12 4) 5} 7} 24] 
411 Punjab17 3| 16 6 2 
I . ; 
a} 5 Pusa 12 ie 3| 16 5) 16 
By > a. | Punjab tye east 7) glk ea GY op 
Q 
1 2 Pusa 12 2. 4 7 5 8 
12 1 .. . Punjab 17 és 4 7 5 20 
42 2.° ... | Pusa 12 es 4 os 24 
131... ;Punjab17 4 S| 14] 20 
Peover] Pum a Ng 10] 84 
13 1 se» | Punjab 17 ie 4, 10 9 
13 2  .. | Pusa 12 a 3 8 7 
Pee) yo | Punjab 10 SF. gal 8 0 
TH UE fags tall) Hen gcpianty 11} 42 
+é j ow | Panjab 17 as 4 li 0 
16 
ae 2 on | Puasa 12 ‘st 4 13 4 
424 PanjablZ oo... } 4 Io | 36 
19 f 
Ti 2 : Pusa 12 eb 4 9 32 
Het yo.) Punjab tT 0 'ed yea 14; 18 
19 10 
13 2 tos | Pusa 12 Likes 4, 14 
Ue L I Pah ies Le prengh, fat igi lftelo 
19 9 
ag 2 | Pusalg 4 S){s)/2 38 
Average outiurn. 
Panjab 17 135; 30 
| Pusa 12 127} 12 


OvuTTURN 

PER ACRE. 
Py 

Ss e 
e215 

aie 
29 17 
30 23 
17 20 
18 38 
wie! 47 
14 12 
12 29 


19 
18 


NONI NR OY ee Nr QS 


) 4 waterings on— 

| 19th November 1916 

> 22nd December 1916 
20th January 1917 

J _ 4th February 1917 


3 waterings on— 
29th December 1916 
18th February 1917 
24th March 1917 


3 waterings on— 
29th December 1916 
18th February 1917 
24th March 1917, 


4 waterings on— 
} 18th December 1916 
r 8rd February 1917 
} 8rd March 1917 
29th Marca 1917 


3 waterings on— 
22nd December 1916 
16th February 1917 
30th March 1917 


22nd December 1916 
10th February 1917 
30th March 1917 


J 
3 waterings on— 
3 waterings on— 
16th November 1916 
20th January 1917 
4th March 1917 
4 waterings on— 
25th December 1916 
1ith February 1917 
5th March 1917 
28th March 1917 


3 waterings on— « 
26th December 1916 
5th March 1917 
2ist March 1917 


3 waterings on— ° 
20th January 1917 
5th March 1917 
31st March 1917 - 


3 waterings on— 
29th December 1916 
14th February 1917 
80th March 1917 


3 waterings on— 
19th December 1916 
14th February 1917 
80th March 1917 


3 waterings on— 
i8th December 1916 
24th January 1917 
30th March 1917 


REMARXS, 
; 


a 


.| Soil heavy, tillering good; attacked b 
birds being near trees. 


Tillering good, lodging’ in both ir late 
stages, ' 


ii fair. a a 


Tillering poor, affected by hailstorm. 


Tillering fair, affected by hailstorm, 


Poor on the whole. | 


form in both cases, 


Tillering fair, less damaged by hailstorm, ' 

é 
; 

Conditions fairly uni- 

q 
4 


Crop poor; 


white ants bad ; soil hard 
with kankar. a 


i 


Tillering very poor in Pusa 12 with 


more of shedding by hailstorm, 

‘| Tillering good. a ) 
} Tillering poor ; badly affected by white: 
ants, ri dat 7 


ee 


) Tillering good, 
2 ile hy tl 
.» | |Tillering poor with shrivelled grain in. 
part, yO 

& 

Suffered for want of 
water: 17 being a bit 
higher side was the 
worst sufferer, 4 


Tillering fair, 


Tillering good, te 
Crop fair ; difference due to the veriation 
in soil; the latter possessed better land 
® bit low lying. at ey La 


' 
a slight variations, | 
® 

i 


Good crop in both cases, 


Good crop in both cases. 


J 
| 
g z Crop good on the whole, soil showing 


No. 17 did better on the whole ;, Poor tillering and more shedding «f grain s ems responsible for the low yield in case of Pusa 12. The latter is 


earlier in ripening, so hails whieh fell ‘at the ripening time did great damzge t+ the 


which ripons a bit later, was comparatively less, 


The fall was unequally distributed so 


crop. Theexteut of damage, however, on the crop in heavier lands 
that the damage was Jess serious in some plots than in others, 


XXiX 
Statement 15. 


OUTTURN OF 4F AMERICAN COTTON GROWN IN SQUARE 26. 
' 


OUTTURBN PER 


1917. 


; ABRA. ACTUAL OUTTURY.| ACRE. 
| 3 | | | 
= 0 Bae ee iste 2c MSY Past) 
: x Treatment, | | ReMABES. 
a = 4 oS 
A c 2 2 | P P 
s |g SMe inert Ven) | 8 5 
5 | A a = a D 
1 a Drilled 3 feet apart on fiat, ridged sfter- | 4 0 3 9 19 Time taken to irrigate the ridged 
wards, top width 2 feet with narrow plots was approximately 2 of thas 
bottom. on flat with the same supply of 
water in the khal. 
1b) Ditto As 0 3 10 21 ih 
16 Ploughing =» 3 
— | 2 a>| Drilled 3 feet-apart on flat 4 0 2 32 24 Harrowing 7 
, 4 Hoeing ae ey 
Nohagaing ... Vee ti 
26 Ditto 4 0 3 22 5 Watering : opal 
3 a>) Drilled on flat 3 feet apart, ridged after- 4 0 2 9 18 Date of sowing, 5th and 6th of 
wards, flat ridges 2’ wide at bottom. April 1916. 
EY: Ditto 4 G8. | 28 16 | Picking began on 12th October 
| Jt | 1916 and finished on 19th January 


ee Re 
Statement 15. 


RESULTS OF HYDRAULIC EXPERIWENTS WITH FARM SELECTED BROAD LEAF SANGUINSUM COTTON GROWN 


IN SQUARH 10, 1916-17. 


| 


ol ‘ 2 a 
c-' AoTUAL OUTTUEN on ° 
7 
he nee oUTTURN. | PER AOBE. a ca 
a re FS 
ee E fae, Le 
a es Treatment. ae 8 REMARES. 
co — nee "E 
S| &@ " ol ye 2 s5 £ 
Zz = 2 n } " - n 
wz | & . ie eee a Bs Che eae | 
——— aoe ee ee mel _——- ON ———— 
1 5 \ > Qe 7 | 
1 i Ordinary cultivation mi sth e 3 : E ZF ae cic 
1o|! 2 kiaris per acre. 9-0 2 ue 8 28 3°51 13°68 Owing to presence of rehi the 
|) | | plot was poor by 2 %. 
} . 9 ! . . 
‘ | ; 8, ate drilled in lines 2’-4” ; | POR lp 1g | % fa mae 
ay’ apart. ee a) 2 20 10 (8) 3°79 13°66 Owing to presence of reh ,the ? 
| ; , plot was poor by 2°4%. 
5 \ 3 € ; 9%. 
eed Ordinary cultivation with 8 { 2 | 4 : ni : ane eo eae Bay ae Wide 
10 9 kiaris per acre. 2: 0 10) a7 6. psa 15°23 Ditto 88%. 
Cae | 
es 3 ; Bila 6 2 | 8 8 |034 14°72 Ditto 13%. 
| Cotton sown broadcast ab } | 
ey. 4 2 9 0 & | MSuhe & Ditto 3°4%. 
SS 
Ploughing ae ae 
Harrowing w 4 
Sohagaing na nD 
Bullock hoeings in B, 1 6.=6 Hoeing with Desi plough in B 2 5 =1. 
: B16 = 5. 
| a Date of sowing, 8th May 1916. Watering tof 
B26 = 6. 


| ’ ; 
~ Picking began on 10th October 1916 ana finished on 5th February 1917, 
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No, of square and plot, 


No. of -square 
and plot, 
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Statement 21. 


RESULTS OF HYDRAULIC EXPERIMENTS WITH TORIA GROWN IN SQUARE 10, 1916. 


Treatment. 


‘No, of sub-plot. 


1} Ordinary cultivation 
with 16 kiaris per 
acre, 

2 | Ordinary 
with 8 
acre, 

8 | Ordinary cultivation 
with 4 kiaris per 
acre, , 

4 | Ordinary 
with 8 
acre, 


enltivation 
kiaris per 


cultivation 
kiaris per 


1 | Ordinary cultivation 
with 16 
acre. 

2 | Ordinary cnltivation 
with’ 8 kiaris- per 
acre. 

8| Ordinary cultivation 
with 4 kiaris per 
acre, 

4 | Ordinary cultivation 
with 8 kiaris per 
acre, 


kiaris ~ per | 


AREA, 


Kanals., 


AOTUAL OUTTURN. 


Grain. 


Maunds, 
Seers. 


Ploughing 
Harrowing 
Sohaging 
Watering 


OUTTURN PER AORE. 


Straw. Grain. Straw, 
sole 
6 | 14 
6 | 21 
7] 2 
Cis 
6 | 33 
7 | 13 
7 | 27 
6 | 29 


Date of sowing—12th and 13th September 1916. 


Irrigation in inches before 
sowing. 


2°72 


2°14 


Date of harvesting—-28th January to Ist February 1917, 


Statement 22. 


RESULTS OF HYDRAULIC EXPERIMENTS WITH FARM SELECTED BROADLEAF SANGUINEUM COTTON GROWN rb 
IN SQUARE 10, KHARIF 1916. 


Irrigation in inches after 


sowing. 


> OO DD ow 


REMARES, 


Owing to reh plot was poor by 
per cent, — 


Owing to the presence of reh plot 


poor by 8 per cent. _ 


Owing to the presence of reh the D 
was poor by 4°6 per cent. 


Owing to the presence 
plot was poor by 6 per cent, 


of “ 


Owing to the presence of Hae the. PI 


4 Aotuan | Ovrturn |.8 2 fe 5 | 
By aan OUTTURN.| PER ACRE.| ol | 
5 t 5 Beale wo tl 
= Treatment, a 3 i 3 tes 3 3 8 E 
6 C| 5s |#| 8.) # lbs El&oe 
S 3 s Eo be 8 (EASIER Ss 
7 i A mR | = |e = : 
1| Ordinary cultivation with 16 2 1 | 35 7 | 20 | 3°96 | 14°58 | 2 per cent, poor. 
kigris per acre, s 
2| Ordinary cultivation with 8 2 1} 31 7 | 7 | 416 |15°48 |.1°3 per cent, poor. 
kiaris per acre. 
3 | Ordinary cultivation with 4 2 2 lw eZ 8] 10] 4°85 | 14°43 
kiaris per acre. 
4] Ordinary cultivation with 8 2 1 | 34 7117) 4°76 | 14°63 
kiaris per acre. 
1] Ordinary cultivation with 16 | 2 ene = 8 |.22 | 3:96 | 15°77 
kiaris per aere, ; 
2 | Ordinary cultivation with 8 2 2404 8] 4] 3:96 | 18°32 
kiaris per acre. 
3 | Ordinary cultivation with 4 2 2-| 5. 8 | 20} 5°05 | 15-28 
kiaris per acre. : 
4 | Ordinary cultivation with 8 2 1 | 37 7) 28] 3:96 


kiaris per acre. 


18°52 | 0°5 per cent. poor. 


REMARKS. 


1 


Ploughing 
Harrowing 
Sohaging 
Hoeing 
Watering 


|. was poor by 4°7 per cant. 


Date of sowing — “14th April 191 
Picking began on 10th October 
1916 and finished on bth Fel 


ruary 1917. 
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=e aid NaoATLAO Ud NUAGLAO rg 
I ‘HUOV Utd ASVGAONT a ; 
o oy e . 
c "CHUONVAND : ‘CaUONVN $ 
et ; Fe 
*LE-GIGI IDV ‘4 AUVNOS NI NMOWD LVAHM NO ALVULIN WAIDTVO 10 LOAM PS = 


a ee 
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Statement 24. 


EFFECT OF GREEN MANURING ON WHEAT GROWN IN AREA A, SQUARE 2, RABI 1916-17. 


3 AOTUAL OUTTURN. OUTTURN PER ACRE. 
Ee 
=" = 
3 AREA. 
3 = Grain. Bhusa. Grain. Bhusa. : 
g es Treatment. REMARKS. 
2 
Ey B ab ; i ; 
a i a 3 3 ro 
Sal 3 é a A of q x ita - g a 4 
Stic Soha. (Seeman (be. Nae -| BRAS hcg 
a Zi i | = RD | B = D = R 


(| 11 | San buried in, on 14th Sep- 4 | 8 5 19 8 29 9 | 37. | 15 32 | San Crop) 5 feet to 6 feet high, 
tember 1916. \ 
| 12 | Moth sea ae 4 84 5 34 10 35 10 24 19 28 ot 6 inches to 7 inches high, 
[| 18 | Mash es 4 3h vi 19 13 21 14 14 | 26 0 | Mash, 18 inches to 18 inches 
14 | San... ‘a 4 | st Be) 256) 1057 29n| Bo |) 8a °t 30 |ig4 san 6 feet 6 inches to 6 feet 
3 Whee | san hy we LC eG hot BR | 2 Bu Gah tsi ies! a ||. ga ueemas fies Pear feet to 7 feet high, 
ra 16 } Mung th cv 4 52 7 29 14 25 14 ( 19 27 16 | Mung, 18 inches high. | 
17 | San... ses vee 4: 4} 4 37 9 38 9 15 18 35 | San, 6 feet 7 inches high. 
| 18 | Indigo bbe <i ote 6 6 8 }| 11 | 22 | 11 | 30 | 21 | 37 -| Indigo, 2 feet high. - 
| 19 | San «. ts os 2 1 he | 8 1 36 4 82 7 24 | San, 4 fect 8 inches to 6 feet 
2 inches high. 
Lj 20 | Guara on, soe 2 0 3 19 6 5 13 36 24 20 Tae 3 feet to 3 feet 6 inches 
17 0 a ee RR PTR SURE RCO 1? IRE Ta rata one rupee pny eg F 
_ Ploughing ove eae “65 500 1 
Harrowing ae eee 7 2 
Sohaging oe ete zee sor 5 
Surface harrowing ... aA oe as 2 
Watering woe ov 3 


Date of sowing—20th November 1916. 
Date of harvesting—Ist May 1917. ¥ 


Statement 25. 


RESIDUAL EFFECT OF COMPARATIVE GREEN MANURING ON WHEAT GROWN IN AREA A, SQUARE 2, RABI 1916-17, 


eed ACTUAL OUTTURN. OUTTURN PER ACRE. 
S ABEA. 
a = Grain, Bhusa, Grain. Bhusa, ve 
© 2, Treatment, RFMABES,” : 
g | 4 : 
me He ‘ a ae 4 3 og 
7 Se a = ae | ee a) a 2) = 7) 
Re Sa as ee aa Kae a Tos, PAE — A 
" ({--1 | Residue of san buried in, on | 2 | 0 | 2 | 9 | 8 | 28 | 8 | 86 | 14 | 12 | Plonghing ... ne 
22nd September 1915. > f 
Harrowing ... rein itt 
2 -| Guara Ditto Aa ede 0 Hass Fm ena a Hoa ef l BTSSh W ba Beh 
Sohaging ... mr | 
| 3 | San’ Ditto 3 16 4 9 6 10 8 35 13 6 
¥ } Watering ... <aes 
4 | Indigo Ditto 3 16 5 27 13 14 11 38 28 4 
Surface harrowing oy es) 
9 5 | San Ditto 3 | 174 4 26 9 14 9 25 19 4 
; Date of sowing—l6th Noveme 
A, 6 | Mung Ditto 38 | 174 6 il 12 26 13 0 26 8 ber 1916. ' 
| San Ditto 8 |15) | 3 | 87 | 6 | 17 | 8 | 13 | 18 | 25 | Date of harvesting—8th April 
; to Ist May 1917, 
8 | Mash Ditto sel) YT 18} 3 | 21 5 | 36 Wide. | ora9 1) 84 sie ‘ 
| 9 | San Ditto 500 3 | 193 6 8 8 12 12 lo4--36 26 | 
U 10 | Moth Ditto pie 8.) 198 5 | 39 | 11 | 16 | 1 | 39 | 22 °| Sh 


Tage 
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- Sta@ment 26. 


HOT WEATHER CULTIVATION 7 ERSUS RAIN PLOUGHING IN TENANTS’ AREA, RABI 1916-17. 


eeepc ctu pt anand ee eos he an aliigeniaaes e 


HOT WEATHER PLOUGHING. 


ACTUAL OUTTURN. OUTTURN PEER ACRE. 
ABBA, - 
Bhusa, |, : 
Type of wheat. F REMARKS, 
s 2 
3 $ 
z B & ‘ 3 
4 = 4 
s te o a1 Es 5 
we | a | 2 Ss | & hat 
6 7 | Panjab 11 ay wee 9 2 17 7 86 0 15 4 31 26 | Ploughed on ‘23th April 1916. ” 
| 
6 9 Ditto 8 17 9 30 16 0 8 32 14 18 | Ploughed on 2nd May 1916, 
-6 | 11 | Ditto e { 2 | 2) 10 | 6 | 16 | 28 | 1 | a7 | 18 | 32 | Ploughed on 29th April 1916.. 
6 | 1s Ditto tees 1) )| 10 3 | 17 | 82 | 10 | o | 17 | 27 | Ploughed on 3rd May 1916. 


. ActTUAL OUTTUBN, | OvurTURN PER AORH. 
ABBA, ~ 
Grain. Bhusa. Grain. Bhusa. 
Type of wheat. | | RRMARKS; * 
zh | 
eh 
4 aa es cA a] = m 
a bn "a 7 a # e 3 = a 3 aA 
Pa H s Esl | sa (=| - = Lat 
S S a | 3 x a 2 3 is GS 8 
z 7 | ms aA | n = a al R r= D 
| aay . 
6 8 | Puujab 12 oe - | 8 | 12 | 1r 9 | 18 24 16 18 17, 12 | Ploughed on 14th August 1916. 
| 
6 10 Ditto 1s 7 1h 8 17 16 13 8 37 17 10 | Ploughed on 13th August 19%6. 
6 12 Ditto oa ss 8 éf 13 0 | 20 $1 12 18 49 36 | Ploughed on 16th August 1916. 
6 14 Ditto eee ast 8 1 1S 23. 21 | 7 ll 20 Ploughed on 12th August 1916. 
Ploughings $5 “as se ons 2 
Harrowings coe soo oa) eee 4 
Waterings coe 2. 
Bar harrowing” —--. iy4 fe ay 
Date of sowing—20th to 28rd November 1916. 
Data of harvesting—25th-26th April 1927, 
Dates of rainfa}] :— 
8th May maa ose see,  ‘E8 inches. 
- : 24th June eee aoo vee “he ” 
; 9th Jaly tos =o “ec 4 4 
13th July va wee aoe 36 ” 
my 18th July wae sh ree Gtr, 
@5th July des Pon ‘6 GR OE rt 
and August ee ae ee a9 
4th August °. oad te 19» 
Sth August mitts: a cg Sg 
10th August mid DE esd spe Ries Ue as 


LSth August oa 2e0, ooe ‘$1 2 


XXXVili 
Statement 27. | | 


RESULTS OF MANURIAL AND VARIETY EXPERIMENTS WITH SUGARCANE IN TENANTS’ AREA, IN SQUARE 13, 
: EAR 1916-17. 


‘|. AVERAGE 


I iT WEIa 
| Wareur | Watcut | Welaur| Wercur YINLD OP 


ABzA, /oF GREEN 


oF oP oT 
3 TOPS. | caNus. | suice. | Gur. | O08 ERP 
yy 4 e 
ro 
& 14 Variety of cane. Treatment, BaMArKS. 
a 1 e 
‘es he 
eee es sis |32 3 ro 3 ¢ 
ele Sota | Be wei¥) 2 | 8 Bele Sahin 
roy 6 & 3 CI “2 3 2 a 2 3 = 3s gs 
414 <a a | | aja ilinial(nliaA lol = la 
' 1 | Katha, « | Farmyard manure at| 0] 194 | 24/18) 47] 3/24/15] 4] 4 There is an increase of 9% © 
j 15 tons per acre, 34 l263 | sets in yield by the appli- — 
cation of Mohwa cake in — 
i 6} Do pee Ditto Of} 193 | 23] 28) 87 | 23 | 25| 38] 4/14 addition to farmyard — 
| manure, The extra yield 
| 5B} Do. e. |) Farmyard mauure| 0 194 | 21} 88 | 48) 22) 24!) 1] 4] 0 obtained does not cover the — 
| at 15 tons per acre cost of manure applied, . 
f > + Mohwa cake at ‘|> 84] 85 
| | 15 meaunds per | 
13 2; Do. J. acre. 0 14}, 16) 13) 34} 0} 19/81 8) 12) 
—+4 F) 
15 
4 | Kanser |) Farmyard manure; 0| 19} |20] 6] 46]21/)26, 5} 4139 
} at 15 tons per 39 | 28 | There is decreaze in yield by — 
¥ 7] Do. ats acre. QO} 13§ | 15) 8 ; 37} 83] 22110] 8/18 the application of Mohwa — 
cake in addition to farm- — 
yard manure. a 
3/ De. .. {| Farmyard manure} 0 112 |13/13/36]27)21{ 8) 2| 18 } . 
| at 15 tons per acre, 
+ Mohwa ceske >» 88115 | 
4 f at 15 maunds’ per | 
IU 8 | Do. ve dj acre, “1 Of 193 | 21 fe39} 49} 3/28] of 4] aj 


Statement 28, 


RESULTS OF MANURIAL EXPERIMENTS WITH SUGARCANE IN TENANTS’ AREA IN 1916-17. 


Variety of cane, Treatment, 


No. of squave and plot. 


No. of sub-plot, 


r 
and mohwa cake 
at 15 maunds per 
2| De. ssl jo) acre, 
s | 
—4 
11 


h 


| 
+ 
J 


Farmyard manure 
at 15 tons per acre, 


eee 
oe 


[ 1 | Katha vee |} 

=: Farmyard mantre 
at 15 tons per acre 

| 


ARDA. 


Kanals, 


19 


Waricurt |WEIGuT | Weieut | Wriautr pgabate sd 
- ida ee Prous rie 
OPS. CANES | JUICE. 

i | mit ACRE. 

eh AS ed OS SE re 

Bain Sy} eh) S|) eee 

Ee ioe ais} 2 a r= : 

sis ialei/2is]/2)8] 8 | § 

a fon aial ea w st Ss | 2 


29 | 69 | 29 | 26) 12] 6 | 25 
82 | 24 
6 | 84] 31 | 44] 34] s!i0]). 
29 | 81} 37 , 45 | 26 8° 67 
if 
6} 73} 0] 41/13} % Jis|) 


The cost of mohws eake deli- _ 


vered at Lyallpur Inst season 


was Be. 0-11-0 per maund, — 
Or Re. 10-5-0 for 15 maunds — 


spplied per acre. There is 
aD increase of 24 geers in 


the ontturn of gur, the price — 


of which at Re, 6 per 


maund comes to Ra, 3, 


There is thus a loss of Re. 


7-5-0 per scre by the appli- 


cation of this msnure, 


\ 


XXxix 


Statement 29. 
RESULTS OF BONEMEAL AND GYPSUM TRIALS WITH TORIA IN TENANTS’ AREA, 1916-17. 


EE ne anh Vaasa as 


en TT 


Arta. AcTUAL OUTTURE. OvTrTUBN PRR ACRE. 
fib NOSES SE lee 
Grain. Straw, Grain. Straw. 
: Treatment. ReMabKs. 
= \ 
fe ehleaet Sy) | 8 1 Fk ae I Be: 
° a ce! a = | 2 a o Fe | a 
. a et a ba be is] #4 ue 
oc 3 @ 3a 2 a 2 ¥ 2 a g 
a bd a A n a wm a | a n * 
1 | Unmapored 1 9 2 24 5 20 14 13 30 13 | Plovghing 3 2 
2 Ronemesl at 4 maunds peracte ... at 9 1 87 4 20 10 25 94 83 | Harrowing ny: 2 
3 | Gypsum at 6 maunds per acre 1 9 1 35 4 8 38 29 24 | Watering i 3 
4 | Farmyard manure at 5 tons per acre 1 Gt 1 80 4 4 10 7 93 34 |Dete of sowing,—llth Sep 
| tember 1916. . 
6 | Farmyard manure at 5 tons per}; 1 9 2 0 4 29 ll i 28 
acre and bonemeal at 4 maunds ' Date of harvesting,—20th 
per acre. January to 2nd February 
1917. 
1 | Unmanured oe fy 1 8 3 86 6 17 16 23 38 28 
2 | Bonemeal at 6 maunds per acre... 1 10 3 8 4 4 17 3 37 34 
3 | Gypsum at 6 maunds per acre ..{ 1 | 10 2 | 80 | 6 | 38 | 14 | 26 | 36 16 
4 | Farmyard manure af 5 tons per acre 1 10 3 29 6 15 14 a1 34 0 
6 | Farmyard manure at 5 tons per 1 10 8 2 nf 3 16 10 37 24 
acre and bonemeal et 6 maunds 
per acre. 
1 | Unmanured 4a on iit: |. Maetene 3 | 2 5 | 36 | 18 Fe} 80. ih 28 
© | Bonemeal at 6 maunds per acre o. 1 il 2 24 6 0 13 16 30 39 
3 | Gypsum at 6 maunds per acre |} od 11 3 11 7 | 18 | 16 | 36 33 | 8 
4 | Farmyard manure at 5 tons per acre i 11 8 ui ¥/ gf 16 15 37 22 
and gypsum at 6 maunds per acre. 
5 | Farmyard manure at 5 tons per 1 jl 8 8 6 8s 16 20 25 35 


acre and bonemeal at 6 maunds 
per acre. 


1 | Farm yardmanure at 6 tons per acre 


2 | Unmantred oes 


Statement 30. 


RESIDUAL EFFECT OF BONEMEAL AND GYPSUM ON TORIA IN TENANTS’ AREA, KHARIF 1916. 


3 Apts. ACTUAL OUTTURE. OUTTURY PEB AcBe. 
22) 
3 
8 Grasr. Bhusa. Grain. '- Bhusa, ( 
= Treatment. REMARKS. 
e 
if 3 3 5 
Ss autie Nie kSal ev 6 
. L~] 
A gee ebsts 
1 | Unmanured oe iss Z 17 3 1 5 86 13 3 25 20 | Ploughing . As 1 
3 | Residue of bonemeal at 4 maunds 1 17% 3 2 5 38 13 7 26 PASI oye q 
per acre. . Harrowing | eee 3 
3 | Residne of gypsum at 6 maunds per 1 17 8 7 6 5 13 29 26 19 : ‘ 
beat acre. Waterings se 2 
8 4 | Unmanured ay bebe dt (tl? s | 14 6 | 30 | 14 | 19 7 29 7 
5 | Residue of bonemeal at 4 maunds 1 17 3 17 7 al 14 32 32 21 | Date of sowing,—13th Sep- 
| per acre, tember 1916. 
1 | Residue of gypsum at 6 maunds per 1 13 2 36 5 86 14 2 28 24 | Date of harvesting,—20th 
i acre. to 23rd January 1917. 
| |] 2 | Unmanated “2 Pal Dy eleaseh wae (ast S. |, a8 88 19 tec 
16 4 & | Residue of bonemeal at 4 maunds J 13 2 27 5 26 12 38 27 15 
— per acre. 
Eg | 4 | Residue of gypsum at 6 maunds per} 1 2 | 87 s | 97 | 16.4 25 | 29 | 25 
| 5 1 3 6 30, | 3 


xl 


Statement 31. - ry 
RESULTS OF RESIDUAL EFFECT OF BONEMEAL AND @YPSUM ON COTTON GROWN IN THE TENANT'S AREA, KHARIN 1916, 


a 
= | 
e | “ eeu ACTUAL OvuTrtuRN 
Se 6 Name , OUTTIURN. PaR ACRE. —— 
uo ~~ 
ahs! Pu of Treatment. REMARKS, 
on S variety, i : Mebat 3 ie 
os 3 Kanals, | Merlas. |Maunds.| Seers. |Maunds. eers, 

Z va 


Saran ee 


fg 1 Unmanured fe 3 2 $ 2 282 10 3 Ploughing a 
| 2 Residue of bonemeal at 4 meunds 2 3 ut 3935 | 7 14 | Harrowing a 
13 er acre. ; ° 4 
—4 ree: . Sohaging 
A ee 0 Residue of gypsum at 6 masunds 3 3 2 ty if 17, my 3 
| per acre. Boeing and weeding 
i& 4 re Unmanured ie ae 2 3 2 13,3 8 27 Wateting 
rE 1 © Residue of bonemeal st 4 maunds 1 19 2 1255 | 9 18 Date of sowing 18th 
a per acre 1916, 
S ‘ 
13 s & Residue of gypsnm at6 meunds I 19 2 945 9 5 Picking began < on 19th Octo 
4 5 per acre. ; ber 1916 and finished on 17; 
i = January 1917, 
3 $ - Unmanured sos 52 1) 4 439 3 16}4 me 
“4 Residue of bonemeal at 4 maunds 1 19 2 22}8 10 23 
per acre. 
is ( 1 Residue of gypsum at 6 maunds 3 8 2 12,$ § > 23 
via \ per acre. 
( Unmanured sos a 2 3 2 23,4 | 9 25 


*Daies of watering :— 
2nd May 3916. 
4th June 1916. 
28th June 1916, 
2th Jury 1916, 
idth September 1916, 
27th September 1916, 
12th October 1916. 


Berm ae eee 


Statement 32 (a). 


OUTTURNS OF AMERICAN COTTON VARIETIES TESTED ON TENANTS’ AREA, KHARIYF y916, 
Standsrd 4 F. re 
YIELD PER ACRE, 


No, of square | No. of square. (rr 
and plot. 4 F, 


YIZLD PER 20RB. 


280 F. * and plot, 4 ¥. 376 F, 
aaa ae Ria NN 
Maundg. Seers, Maunds. | Seers, Maunds, cA Bete tagline ec aed aa Seers. Maunds. Seers. 
= 
é eee ren sata area 12 4 9 $1 bs 18 15 18 2 
ae 3. ' : 
¢ 9 26 10 - } 17{ 17 8 17 4 
( 22 7 21 5 10 38 12 18 
a | 
18 24 14 AL 4 11 27 10 25 
wet q SG, yao q 387 7 36 7 18 
a4 i. 
Cue @ $38 10 27 a 6 20 5 24 
17 6" 14 7 7 ein § & 25 
1 433) 
19 13 16 7 23 8 6 6 19 
9 17 Q 37 15 . 2 15 5 
H 13} 
: x 5: 138 4 13 15 5 iy, 11 
224 0 11 16 coe oe vow eee ry 
9 13 9 13 7 pee oon 
AREA, - | OUTTURN PER acen. AREA, OUTTURN PER ACRE 
Name of varicty, feet Oe dle wag Me Name of variety, (Nee Sets ML j a 
Kanale, | Marloes, | Maunds, Seers. Kenals, Marlas, | Maunda, Sears, 
4 By eee tee 23 { 18 18 Pod ; 20 14 li 
260 F eon ooo 24 0 idee a pg 12 . biel 29 16 bof 


* xli 


_- Statement 32 b (i). 


F ' OUTTURNS OF DESI COTTON OF VARIETIES THSTED ON TENANT’S AREA, KHARIF 1916. STANDARD ROSEA NO. 87. 


: 


‘ 


4 r YIELD PER AORE. e YIELD PRB AOBE. 
7 pa ee ee eee nem een es é 
a Leo) sd , 
; 3 G Rosea No. 87. Mollisont No. 24. < G. Rosea No, 87. Indicum 135 A. 
= a ee ee 2 OE Oe 
s 5 
E. ; : z é | ie 
a a oS ies a : 
‘8 3 Zé q é 8 ae hy ie Ebert tage 
S, 6 @ $ é $s iS Ss $ c S 
Fi = ea) = bap A ie 2) =| D 
3 o 
3 9 98 9 80 21 ul 11 9 28 
8 2 9 25 12 17 10 1 
| 1 
ret A 4 rT 22 1 17 14 4 34 
11 39 12 11 17 19 15 10 
16 
48 5 21 8 6 14 14 7 ie r 
e 9 23 il 24, 13 1 11 12 
to : 19 
te | 20 10 22 23 To. 14 16 12 10 
( a} 
| 22 19 23 16 “tk 15 6 13 11 
; | | Pye ee icy 12 
ABBA OUTTURN PER ACRE. 
Name of variety. r a 4 Name of variety. | 
FI = I ai 
3 3s s o 
No. 87 i 17 2 | Rosa No:87 0) 0 eet 
Ppfellison! No. 24 ip 16 29 | Indicum No. 135-A 


Statement 32 b (ii). 
OUTTURNS OF DESI COTTON VARIETIES TESTED ON TENANT'S AREA, KHARIF 1916, 


STANDARD FARM SELECTED BROAD-LEAVED SANGUINEUM. STANDARD ROSEA NO. 87. 
+ YIELD PER ACRE. < YIELD PER AORE. 
"Bs Bs eet eres 
so io] 
& yee ata | Sanguineum No, 20 A. & Rosa No, 87. Neglectum No, 109. 
z ; x Ea Gag ea 
Sra 3s 
z 4 j = J | 
4 5 ‘3 = sac ; a a : | | Z 
= 3 ! = B x © =] ow { 3 ) 
S a g = $ S a laa a 
A %, = 7) | a 7 aie Be 
a ee ee EE EARSSITE TES nl i nn il 1 0s a ck EA OMY Cn ke oan ee 
& ; 13 
5 17 6 15 14 13 12 _ 39 13 
17 3 16 84 12 32 13 32 
’ 15 16 1 16 8 47 18 36 17 17 
16 lI 15 30 15 24 of 17 0 
18 4 0 4 3 
4 35 | 5 15 
Cee eT a a a a a 
AREA. OUTTURN PER AORE. AREA, OUTTURN PHR AORE. 
. Name of variety. ‘3 oi 4 Name of variety. | 3 | “i 3 ; 
= e A z E E 8 
i = a D 4 a | 7) 


Farm selected broad leav- 


ed ‘sanguineum. 11 18 12 13 | Rosea No. 87 
Sanguineum No. 20A ... 11 16 12 ‘1 | Neglectum No, 109. 


RESULTS OF VARIETY AND SPACING EXPERIMENTS WITH MANGEL-WURZEL, RABI 1916-17. 


xii 
Statement 83 (a), 


AAR) (GS SRE REIT DL URDU TDEY 0 7 SL 
Ploughing 
Harrowing 


No, of square and plot, 


No, of square and plot, 


No, of sub-plot, 


Ie of sub-plot. 


oo F-F © bb & 


> ew bo 


Name of variety. 


Mammoth, long red 
Golden Tankard ..) 4 

Ditto idee s 
Mammoth long red , 
Golden Tankard ... 7 


Sohaging 


Distance between 


the rows, 


Dp 4" 


Ridges 24” apart 


Hoeing and weeding 


Earthing 


Date of sowing—27th October 1917, 


Mammoth, long red—25th-30th April 1917. 
Golden Tankard—I1st to 1 
h November 1916, 12th Dec 
1917, 23rd Mareh 1917, 1st April 1 


Date of harvesting— { 
Waterings—(9) on 18t 


AOTUAL OUTTURN, 


OUTTUEN, PER AORE. 


Se ey ES eS Se 


Roots. Leaves. Roots. Leaves. bd 

Area, S 

in REMARKS. 

acres, i y 

4 g 4 : , 

5 - é Ss 3 ey 

ate ome gd jae | eel , 

. 3 S Ei 8 3 s 3 ; 

a 2) | R = D a Blo a || 4 

or) | 

wh ; 

40 124 32 18 12] 718 5 | 104 84 }) : 

3 ) 

40 66 24 12 13°} 380 23 40 17 | ‘ 

vi z 

40 64 30 7 82 | 370 0 44 23 | > Farmyard manure 

” at 15 tons per acrer, 

40 117 . 25 21 17 672 5 122 17 | P : 

7 

rae 88} 16; 17! 10] 505 5} 98] 281) 


Statement 33 (0)... 


6th May 1917, 
ember 1916, 30th December 1916 
917, 22nd April 1917, and 1st May 1917. 


SHOWING OUTTURN OF MANGEL-WURZEL GROWN IN RABI 1916-17. 


Name of variety. 


Golden Tankard ... 


Mammoth long red 


Golden Tankard ,., 


Mammoth long red 


Ploughing 
Harrowing 
Sohaging 
Watering 


Distance between 
the ridges. 


AREA, 


Ridging, hoeing and weeding 
Date of sowing—10th and 11th October 1916. 


Date of harvesting— 


AOTUAL OUTTURN. 


OUTTURN PER ACRE, 


, 30th January 1917, 28th F 


{ 


Teer, 


ebruary:: 


, 


Roots. Leaves. Roots. Leaves. 
a) he oy REMARKS, a 
‘=| ey r= Py g a r= a 
| Fa S 5 Es BS 
<i Sent Ge Se | 
"ae 
26| 18 6 2) 211] 24) .48| 16 | Roots began to decay after’ 
Ist April 1917, 
41 36 8 24 335 8 68 ] 
26 29 4 (¢) 213 32 32 Q 
62 | 4} 5 24] 496] 32] 44] ‘32 os 
SS Seeennasereneee - : 
4: ee 4 , | 
eee ° 4 : 
coc a . 5 : 
ee ooo ° 6 : 
eee eee & 


Golden Tankard—4th to 10th Apri] 1917, 
Mammoth long red—8rd to 7th May 1917, 


gp-akun 
- APPENDIX VII. 


Report of the Officiating Deputy Director of Agriculture on the 
Gurdaspur Farm. 


Introduetory.—I was in charge of this farm throughout the year under report. 


Brief history and objects of the farm.—\1. The farm—area 104 acres, of which 89 are 
under cultivation—was started in 1910 with the primary object of improving the sugarcane crop» 
of the district : as a “ side show ” varietal tests with wheats were started on the barani area. 
Varieties of canes, exotic and indigenous, thick and thin, were collected from all over India and 
varietal tests were started. This,work is still in progress : out of 40 odd varieties with which we 
started in 1910, 12 only now remain, the others having been discarded. Experiments ate also 

_in progress with artificial manures on cane. These were started in conjunction with the late Mr. 
Barnes, Agricultural Chemist, in collaboration with whom a survey of the cane varieties of the 
‘district was carried out in 1911-12. But the results obtained so far, and the analyses done by 
the Agricultural Chemist, show that Gurdaspur is not a very suitable place for cane: this work, 
therefore, will probably be transferred to a more suitable locality in the south east of the 
province. ) 


2. The wheat work has gradually developed, and is now more important than any- 
thing else. Much progress has been made with varietal, manurial, and cultivation tests with 
this crop. The present area of this farm is insufficient for varietal tests of the many varieties 
of wheats offering : another 50 acres of land are shortly to be added to the farm, and will, be 
utilized for this purpose. Work is alsoon progress on crops as maize, mash, groundnuts, and 
fodders, Experiments are also made with improved agricultural implements, to judge of their 
suitability to these Central Punjab districts. The farm is also very largely used as a seed sup- 
plying agency by the zamindars of the surrounding districts : it also provides new implements 
and Meston ploughs, and parts, are sold at it, 


. Season (statement 1)—The total rainfall during the year under report (July 
Ist, 1916 to June 30th, 1917) was 34°72” as compared with 16°70” in the preceding year. 
_ This was almost the normal (which is 34:9”) rainfal! of the district, but it was badly 
distributed. There was avery good monsoon, which was beneficial to the kharif crops, but 
much of the monsoon rain was excessive and not wanted. The rain stopped early : the last 
good shower fell on the September 16th. This helped the preparation of seed beds for rabi 
crops. After this the season, was practically dry till April: in which month there fell seven 
inches of rain. The farm crops had all been cut before the rain though much of the wheat 
in the district was still standing. It spoiled both the quality and quantity of the produce : 
beardless wheats suffered most. 


The growing season of the rabi crops was particularly suited to test our methods of 
conservation of moisture. It was unprecedentedly dry : it was, indeed, the driest winter we 
have had in the recent past: yet the results on the farm were very satisfactory. This was due 
to (1) deep cultivation and the keeping of the soil opento receive any rain that fell: (2) the 
conservation of moisture by constant harrowing and keeping a mulch on the surface to avoid 
evaporation, and (3) clean cultivation, by eradicating weeds. 


The frosts in winter were severe and continual, and had their usual effect on the sugar- 
cane crop, the produce decreasing in quality. 


Crop pests —There was no serious crop pest onthe farm. Though the season was 
dry, some of the irrigated wheats were badly rusted. Smut was.also noticed on Pusa 4, 
Pusa 12 and Punjab 8 A wheats. 


Rotation, etc.—The farm is divided almost equally into well irrigated (chahi) and un- 
irrigated (barani) areas. For rotations on these areas former reports should be consulted. 


The chahi area is devoted mainly to experiments with sugarcane and wheat varieties. 
Maize varietal trials were also started on this area during the year under report ; as also were 
two new series of experiments with superphosphate and bone meal in conjunction with bulky 
organic manures to ascertain if it .will pay to apply them in this manner : repeated trials on 
this farm show generally that. phosphates alone do not pay. They increase the outturn of 
the crop to which they are applied, but financially they are a loss, as the cost of the manure 
exceeds the value of the extra produce. 


Details of these experiments are given later. 


Baramt area.— Wheat is the chief crop under investigation on this area. Experiments 
are being carried on to find (1) the type of wheat that will yield best on barani soils, (2) the 
manure or manures most suitable for barani wheat lands, and (3) the methods of cultivation 
that will best increase the fertility and the moisture capacity of barani soils and take the fullest 
advantage of the slightest rainfall. 
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Groundnut is also being tried on this area, and varietal trials have been started. Mash 
(phaseolus mungo), til and other minor,crops come in only to complete the rotation. 


A new series ef experiments with phosphates and an artificial nitrogenous manure was 
also started on the barani area this year. Bone meal and superphosphate are being tried in 
conjunction with ammonium sulphate. Details are given later. 


Crops—Kiaref.—Sugareane (statement 2).—All chahi. 


Besides local Dhaulu there were 14 other varieties grown on the farm ; two of them 
have been discarded and 12 kept on. The crop suffered slightly through drought in the end 
of June, and continued frosts in winter also had a bad effect on the quality of the produce. 
The season was otherwise favourable for the crop, and the outturns are good. Amongst the 
new exotic'canes J 33 and J 105 tried on a very small scale this year did well, and are being 
given further trials on a large area. They have also been given out in the Karnal district for 
tests under zamindari conditions ;: it is expected that these canes will do well in that district. 


Among the United Provinces canes obtained in 1915 Yuba has given very promising 
results, and is now being grown on a large scale for further tests. 


For want of space ‘the manurial experiments with artificial fertilizers started last year 
were not repeated this year, nor will there be any done next year (1917-18), as we cannot 
afford to put more than one field under these experiments with cane. They will be repeated 
in 1918-19, as, following our rotation, canes will be planted in the same field every fourth 
year. 

Maize (statement 3).—Varietal trials (all chahi) were started this year. About seven 
varieties in all were tested. The results show that the local type has done best in almost all 
cases, though a type known as “ Sargodha ”’, obtained from a village in the Jhelum colony has 
also done well. It is a white grained variety. The trials will be continued this year. 


Cotton.—Three varieties of cotton, Indicum, Sanguineum, and American, are being 
grown, all chahi, on very small plots for the environment tests of the Economic Botanist. 
American was badly attacked by cotton leaf roller and was cut: a few plants were however 
preserved for next year’s seed. The results in other cases are :— 


Vartety. Outturn per acre. 
(1) Indicum ece coe 321 lbs. 
(2) Sanguineum eos woe 262 Ibs. 


Mash—Only comes in barani rotation. There are no experiments with this crop. It 
is a legume and is therefore grown preferably to other kharif crops in the general barani 
rotation. 


Rabi—Wheat is the main crop in tke rabi, though fodders, as lucerne, shaftal, and 
berseem, are also being tried. ‘ 


_ The ideas underlying the experimental work with barani wheats have already been 
explained. On the chahi area varietal, and to a less extent manurial, tests are being carried 
out. 

The following work was done on wheat during this year :— 


Il.—Comparative varietal tests (statement 4).—Punjab 8 A, 8 B,17 and 11 were 
tested with Pusa 12 as standard (chahi area). - aN 


Pusal2, Punjab 8 A,8 B,17 B and 20 C were tested with Punjab 14 as standard 
(barani area). ‘ 


Punjab 14 and Pusa 12 were tested inter se (barani area) : see statement No. 8. 
Wheats 8 A, 8 B, 17 B and 20 C are the Economic Botanist’s selections. 
Il.—Culttvation (statement 8).— 


(2) Hot weather cultivation versus ordinary cultivation ) 
(4) Sabul plough with country plough... 5s | 
Sall on barani area. 
(c) Permanent wheat and gram plot be aay A 
(d) Permanent wheat plot 0 sis stp) 
IlI.—Manurial experiments (statements 9,5 B and 6)— 


(2) Bone meal, 5 cwt. per acre, versus no manure oe 


! 
(4) Super 1} ewt. per acre, versus no manure w+. 7 oD barani area, 
(c). Phosphates + ammonium sulphate ny} 
(2) Phosphates + green manure ha vas 
hon chahi area. 


(e) Phosphates + farm yard manure ees 
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The first mentioned tests, those shown in statements 4 and 8, have been put on a more 
satisfactory footing this year than was the case before : but the conditions of the year, especi- 
ally the heavy rain which fell on the erop just after it had been cut renders their continuance 
for some years more than usually necessary. So far as they go, the average of the various 
tests shown in statement 4, is as follows : in lbs: of grain per acre. The tests were duplicated 

in all eases. 


CuaAHly 
Punjub 11. Punjab 17. Pusa 12, 8 A, 8B. 
1,791 2,460 2,030 2,660 2,205 
Barants 
Punjab 14. Pusa 12. & A, 8 B. 20 Cy 17 B, 
1,293 1,208 1,398 1,083 1,292 1,531 


8 A has not a good look in the field, but has topped all wheats in outturn in the. 
chahi area. It has also done wellin the barani area: and, as it is a bearded white wheat, it 
may possibly satisfy our requirements for both kinds of soil. It is an obvious advantage to. 
have as few types as possible for distribution. It will be given a very extensive trial next 
year on the farm and to asmall extert outside, among selected zamindars. Among the beard--. 
less chahi wheats, Punjab 17 gives good results. In the barani area the local 14 as usual did 

well. 


17 B appears to be a good barani wheat. It has done well both on good and poor soils, 
unlike Pusa 12 which fares badly on poor land. It is a beardless red hard wheat, while Pusa 
12 is white and soft grained. The season, especially at harvesting, was perhaps more un- 
favourable to Pusa 12 than to the other wheats, as the storms which occurred while it was 
lying cut on the field knocked out much of its grain. It is an earlier wheat than the others 
and therefore suffered more from these storms than the other wheats. 


Hot weather cultivation does not pay, as was pointed out last year. This is being 
dropped. . 


Deep ploughing has again given better results than shallow ploughing, (statement 8, 
sabul plough versus country plough). Two ploughings with the .country plough were given 
against one with the sabul plough. The plots cultivated with country plough were not, 
cultivated with any iron plough. ‘ 


* 


¢ 

Permanent wheat plot.—This experiment has been going on for the last four years 
Wheat follows wheat every year. No manure and no irrigation is given} and no other crop: 
is grown. ‘The plots have shown a slight decrease in outturn. 


Permanent wheat and gram (mtxed) plot.—This experiment has been going on for two 
years, No manure and no irrigation is given. It is too early to deduce any results, 


As regards manurial tests results are as usual against manures financially. The 
manured plots give better outturns, but the increase does not warrant the use of these manures, 
as it does not cover their cost. Experiments with phosphatic manures combined with nitrogen- 
ous manures are discussed below under fertilizers, 


Pusa wheats.—A few words may be added about the Pusa wheats. They have also 
been discussed in previous reports. Pusa 4 and Pusa 12 were selected out of a number of those 
obtained in 1911 as the most promising. Pusa 4 needs very good conditions of soil, irrigation. 
and cultivation : it has a short growing period, and is earlier than even Pusa 12. It is not 
doing well on the whole. It is a beardless white wheat with good large grains, which give 
an excellent sample: given quite favourable conditions, it gives very high outturns. Pusa 12 
is also a beardless white wheat with a very good grain. It has become very popular in the 
central districts ; and it is now extensively grown in the Jallundur, Hoshiarpur and Gurdaspur: 
districts. But Pusa 12 needs better conditions of cultivation, soil and moisture than do the 
local types, which do better than any outside type under adverse conditions. This year and 
its predecessor. were dry, and the tests made in them are interesting: see especially those in 
statements 8 and 4. Pusa 12 was beaten by most of the local varieties, in both chahi and 
‘barani lands. But as already said the season was unduly adverse to it. Both these Pusa 
wheats are early : generally this is an advantage to them (though not this year) as they ripen 
before the hot winds set in which shrivel the grain. For eating they are very popular. Like 

_ most beardless wheats, they shed their grain with ease, and this is a distinct disadvantage to 
‘them. Statement 8 shows that it responds to deep cultivation more than does the local 
variety, Punjab 14. 


Statement J1 shows the results given by the wheat crosses sent to the farm for test- 
ing by Mr. Howard, Imperial Economic Botanist. He sent 16 such crosses in 1915. The seed” 
was so small in amount that only a few lines of each could be grown. Mr. Howard visited 
the farm in February 1916, and digcarded three of them as liable to rust. This year the 
remaining 13 were grown on a much larger area, both chahi and barani. The rain damaged 
the crop to a large extent. The chahi crop was an excellent one; but immediately after the 
crop had been cut and was lying in the fields, there was a sudden very heavy downpour. 
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(5°78”) of rain in a few hours ; the field was flooded, and all the varieties were catried to one 

corner and mixed. Only four of them had been threshed before the rains, and they gave 
higher outturns than any other wheat on the farm. Cross N H, x P, appears.to be a very 

~promising chahi wheat. It is a beardless white with large ears, and stands well. It will be 
given a good test next year with the other chahi wheats. In the barani area the majority of 
the crosses on Pusa 4 did not do well ; and have been discarded so far as barani tests. go; those 
on Pusa 6 did better and have been kept on. All of these will be given another trial : cross- 
es on Pusa 4 will be tested under irrigation dnly, and those on Pusa 6 both under chahi and 
barani conditions. 


Residual effect on wheat of manures applted to the preceding suyarcane crop (state- 
ment 7).—This is the first year of this experiment and the results hardly merit discussion. The 
wheat wags spoiled by rain after harvesting and, on the threshing floor. 


Fertilizers—(st atements 5 4,5 B, 6,7, 9, and 10).—The three new series of Manurial 
experiments mentioned above were initiated in the year under report. They are as follows :— 


1. Phosphate manures (superphosphate or bonemeal) pilus farmyard manure.— 
The rotation is maize, wheat, maize wheat. The manure to be applied to 
maize alone before the crop is sown. Crop is irrigated. Details will be 
found in statements 5 A and 5 B. | 


2. Phosphatic manures (superphosphate or bonemeal) plus green manure.—The 
green manuring crop was san hemp which was ploughed in during August. 
The rotation on this plot-all irrigated-is san hemp (ploughed in), wheat, 
maize, wheat, san hemp (ploughed in), wheat, maize, wheat. Thus wheat crop 
is taken every year and maize in alternate years with san hemp. Half the - 
manure to be applied to san hemp and the other half to maize before either 
is sown. Details are found in statement 6. Generally the manure does not 


pay ‘ 

3. Phosphatic manure (superphosphate. or bonemeal) plus ammonium sulphate 
on barant land.—Details are in statement 10. Wheat is grown every year. 
The manure is all applied before sowing. In no case did the manure pay. 


M% 


All these experiments must continue for some years before definite results are arriv- 
~ed at. : 


Fodders.—Some work has been started this year on fodders. Mangel wuarzle, berseem 
and shaftal were tried this year (on chahi land) besides lucerne and senji (melilotus karvi- 
flora), which are ordinarily grown for fodder. The seeds’ were received late ; and the outturns 
were not satisfactory, but mangel wurzle and shaftal are promising. The latter and senji 
make a good mixture for sowing together: and give both early and late green fodders. Senji 
is ready in December for early green fodder, and continues till the end of January when shaf- 
tal is nearly ready for feeding. . This continues in its turn till the end of May. 


Poultry.—There is only one breed —Leghorns. The birds do very well and the results 
are very encouraging. They are in much demand. Males are distributed in the district to 
improve the local breed. There is a great demand for their eggs during the hatching season. 


General.—The methods advocated by the department got generally most satisfactory 
confirmation in the high yields the barani wheat plots on the farm yielded despite, the dry 
winter: see statements 4 and 8. Barani wheat, unmanured, gave an average outturn of over 
15 maunds per acre: and in the irrigated area the average outturn was over 26 maunds per 
acre, with only two irrigations. These results were of course due to good cultivation, and - 
were very much higher than those obtained anywhere in the surrounding neighbourhood. ‘ 


The farm is increasing greatly in popularity, and many visitors, including His Honour 
the Lieutenant-Governor, came to it last year. It is satisfactory that arrangements are now 
being made to provide satisfactory accommodation for Indian visitors at the farm. 


FATEH-UD-DIN, 
Offg. Deputy Director of Agriculture, Pusjab. 
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RAINFALL DURING THE YEAR 1915-16 AND 1916-17 IN INCHES. 
-_ ee SET ALN RCE 


Month. . | 1915-16. 1916-17, 


- June “a sie mee nee 62 

July Pig iee oa a. 3:9 

August AP in 4:79 
. Ecniber ove seh : Be UF 283 

- October ee as im ee 1:97 

November = ¥e =e owe : 
December ies ne on, ee “OF 

January Let are Pe eo oh 

February ee ode $a. Roe 131 

March its oe 2. Me 23 

April ee ee aA “36 

May ae eee ee “52 

Total Ma + 16°7 : 34°72 
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Statement 3. 


COMPARATIVE TESTS OF MAIZE VARIETIES, 


LES NIA NE EERE FSET A SED SPC CS PORE SE STMT RA LAIN RY PAE EE RS SA SSE IEE. LRT PIETY SELL OS FPO ROAR EK EERE ES SEMPRE ORES Bt 


Area reaped, Actual Outturn per 
3 Variety. in square ouiturn in acre in RUMARKS. 
yards, Ibs. lbs, ‘ 
10 A } Local a 3,854 1,523 1,912 ) Rajah plough = 1. 

| Country plongh = 8. 
| €pringtined harrow = 1, 
’ Schaga = 4, 

; L$ Hoei g = 3. 

Date of sowing—I9th June 1916. 


No. of field 


Date of harvesting—iith October 1916, 
argodha w 


3,854 1,628 2,044 J 


10 B | Local ae 4,244 1,252 1,428 }) Rajah plough = 1. 
; Country plough = 5. 
) Springtined harrow = 1, 
{ Schaga = 5. 
+ Hueings = 3. 
Date of sowing—19th June 1916, 
Date of harvestiung—7th Octcber 1916, 


“ 
° 


Jaunpore arr 4,244 1,037 1,182 J 


Springtined harrow = 4, 

Sobaga = 6. 

Hoeings = 3, 

Date of sowing—15th July 1916, 

Date of harvesting —&th October 1916, 
Kangra (red) sw. 1,045 


Bis 111, | 
| 
| 
j 


Kangra (white) ...| 


514 125 


L177 


5 | Lecal o” 5,491 1,974 1,740 } 
Jallunduri Ae 5AS1 1,623 1,439 j 
Peshawari ove 4,314 837 939 $ Rajah plough =» 1, — 
; Country plough = 1, 


| 


t 
Statement 4. 


COMPARATIVE TESTS OF WHEATS, 


# 


_ AOTUAL OUTTURN. | OUTTURN PER ACRE | 
- IN LBS. IN LES, 
all Name of variety. ges: a Rrwanrg, 
oO yards. | 
= “ | Grain. ‘Straw. |. Grain. 
sr a 
CuaxI, } Ip 
1/8A es 1,298 708 1,262 2/640 
Pusa 12 te 1,298 B76 1,876 | 2:14'7 
8B ee ibs 1,298 62 1,514 815 | 
Pusa 12 wv 3,298 508 1,837 1,894 | 
Punjab 17 one 1,°98 728 1,708 2,714 
Pusa 12 a 1,298 650 2,013 2,423 Colney nal ge 
Punjab 11 fs 1,298 527 1,476 1,965 : Sf = 7 
Pusa 12 ci. 1,293 515 1,701. 1,982 Vie ae = 1, 
SAA, he 1,298 722 1,710 2,092 res eee eae 
Pusa 12 wf 12,298 B49 1,944 2,047 "Oth, asd em cea 
BRM Y 1,293 562 1,674 2,095 1917, 
Pasi 12 Me 1,268 BAl 2,038 2,017 
Punjab 17 | 1068 so2| 1,582 2,207. 
Pusa 12 “oR 1,298 560 2,089 2,088 , 
Punjab i fa 1,298 434 1,685 V617e}: 
' Pusa 12 ees 1,298 455 1,701 1,696 
Bapant, } 
POS iAcee sue 1,021 284 545 1,536 | 
Punjab 14 teal 1084 360 "BS 1,706 
B’ Bi tema oe: 1,021 313 901 1,484 
Punjab 14 ES 1,021 376 897 | ‘1,782 | 
200 1,021 386 654 1,735 
| Punjab 1& sad 1,021: 360° 636 1,706 | 
PT, Bia eY 1,02t 401 967 1,901 | 
‘Povjsbiy | xom| sar | 800] 160 eet oe 
Pusa 12. i 1,021 237 663 1,397 Spragana har-- 
Punjab 14 oie| 1,021 241 cco | 1,616 ye, eee 
8)A 1,021 306 773 | 1,481 1 eae ye 
Punjvb 14. aes 1,071 249 512 1,180 2428) 4 Datoch has eitnaia 
SR ,, as 1,023 144 442} 683 2,095 ‘ ; apie at ae ; 
Panjab 14 wae | 1088 , 180 272 G16 1,289 
20C nelle S08 170} | 988 gio | 1368 | | 
Punjab 14. Se 1,021 _ 195 478 924 2,243 | =I 
WB wee |  o2)| | “ats Yb ab. orton | easy |B 
Panjabi |, 1,021) 11 | ade 905 | 1,640. \- 
Pusa.12: mi oat]. 178 | geo 820'} 1,870 | | 
Poew24 ¥ zo21 | 200 455 | 948 | 2,157 ; 5 y 
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ie _... Statement 7. 


SHOWING THE RESIDUAL IIFFECT OF CHEMICAL MANURES (APPLIED TO SUGARCANE IN 1915 


ammonium sulphate = 200 Ibs. per 

acre; lime = 2,000 lbs. per acre : 
Pot. sulphate = 200 Ibs. per acre ; 436 1,322 2,016 6,111 
super = 200 lbs. per acre. 


Unmanured “lt 366 1,129 


Ammonium sulphate = 200 Ibs, per 387 | 1,057 
acre ; lime = 2,000 Ibs, per acre; Spring tined . 
harrow = 6, 
Sohaga = 5. 
| Wheat-harrow 
L ing = 1. 
bk . ring 


Unmanured bcs 331 1,047 1,530 4,840 


Pusa 4, 


ON WHEAT. 
ad Pi A OTUAL OUT- OUTTURN PER 
3 a5 TURN, INLBS, | ACRE, IN LBS. 
. ‘ie “2 & vi 
3S FS 5.8, Previous treatment, 
a ee e2 REMARKS. 
3 © mS Grain, | Straw. Straw. 
Bei | Be | 
a Zi 4 
hea | 2 | eR EEE (ES EE REED es | A SSusesee | ae oe |S See oe 
2 
2 Unmanured $i 395 | 1,140 5,270 h 
: 1 
a Ammonium sulphate = 200 lbs, ; 383 1,345 ’ 6,218 
2 lime = 2,000 lbs. per acre, 
3 : | 
a Unmanured a 327 | 1,252 5,788 
2 | a 
a *Pot. sulphate = 200 Ibs. per acre ; 442 1,296 A 5,992 
4 ‘super == 200.]bs. per acre. j 
2 
eras Pot, sulphate = 200 ibs. per acre ; 407 1,274 1,881 5,889 
5 super = 200 Ibs. per acre ; | 


——— ae 


Unmanured wae 344 | 1,328 1,590 | 6,189 | Date a sow= 
ing — 22nd 

October 1916. 

Date of bar- 

vesting —5th, 


lime = 2,000 lbs. per-acre ; 6th and 7th 


April 1917. 


Unmanured vee 374 1,144 1,729 5,288 


Pot. sulphate = 200 lbs. per acre; 379 | 1,380 1,752 | 6,380 
ammonium sulphate = 200 Ibs. per 


acre ; 


Pot. sulphate = 200 Ibs. per acre; 360 1,287 1,664 5,950 


ammonium sulphate=200 lbs. per 


Sipe eH] b A _ 
| = | 8 Leen Ft $ Bde i a Wet 


1,692 | 5,219 
Rei plough 
Co 

1,788 | 4,887 | | cay 2. 


eeroreee een 


acre ; 
super = 200 lbs. per acre; 


D) lime = 2,000 lbs. per acre ; 
— 1,047 | Pot. sulphate = 200 lbs. persere;| 463 854 2,140 3,948 
15 ammonium sulphate = 200 lbs, 
per acre; 
2 ea 
— | 1,047 | Unmanured Ay; 477 1,358 2,205 6,277 | 
16 
2 
—— 1,047 | Super = 200 Ibs, per acre ; lime = 420 1,666 1,941 | 7,702 
17 2,000 lbs. per acre ; 
2 
oe 1,047 | Unmanured ite 483 1,650 2,282 | root 


Super = 200 ibs, per acre ; 401 | 1,866} 1,854] 6,814 


ly 


Statement 8. 


- ESFECT OF CULTIVATION ON WHEAT. 


ACTUAL OUT- OUTTURN, PER 
TURN, IN LBS. ACRE, IN LBS. 


Area har- 
vested, in 
square 
yards. 


Name of Cultivation. REMARKS. 


variety. 


Grain.| Straw. | Grain. | Straw. 


No. of field. 


tH 


8 Punjab 14| Hot weather cul-| 753} 1,650] 1,484 | 3,250 


tivation. 


2,457 


Country plough = 2. 
Spring-tined harrows = 1% 
Schaga = 9. 
Wheat harrowing = 3, 
Date of sowing—16th and 
17th October 1916. 
‘Date of harvesting—8rd, 
4th, 16th and 17th 
April 1917. 
Hotweather cultivation plots 
' received 6 ploughings 
with country plough extra 
in May and June. 


| eon plough = 2. 


18 


is Punjab 14 | Ordinary culti-| 763] 1,734 | 1,508 3,415 


vation. 


A8 


*) Sabul plough = 2. 
Country plough = 2, 
Spring-tined harrows = 12. 
Sohaga = 9, » 

Wheat harrowing = 3. 
|+Date of sowing — 16th 
and 17th October " 

1916. 
Date of harvesting — 3rd. 

1,820 4th, 16th and 17th April 
i) 1987s 


>) Country plough = 6, 


18 2,396 


Punjab 14 | Sabul plough 481 1,155 998 


18 Pusa 12 Ditto Bb 924} 1,085 


18 2,102 | Spring-tined harrows = 12 
Sohaga = 9, 
_| Wheat harrowing = 3, 
| Date of sowing — 16th and 
17th October 1916. 

Date of harvesting — 3rd 
| 4th, 16th and 17th April 
1442 J) 1917. 


18 2,457 | Pusa 12 Ditto 327 732 644 


} 


| 
2,474 Rajah plough = 3, 
| Country plough = 3, 
Spring-tined harrows = 7, 
Sohaga = 9. 
Wheat harrowing = 2. 
Date of sowing—18th Octo- 
ber 1916. 
| Date of harvesting — 4th 
April 1917. 


1s| 3,276 | Pusa 12 and| Permanent wheat| 636 
gram. and gram plot. 


1,674 940 


Pusa 12 Permanent wheat} 473 
plot. 


17 3,224 982 710 | 1,474 | Rajah plough = 2, 

Country plough = 1. 

Spring = tined harrows = 8, 

Sohaga = 6, 

Wheat harrowing = 2, 

Date of sowing—18th Octo» 

ber 1916, 

Date of harvesting—3rd April 

1917. 


Punjab 14 | Country plough 991 850 


O19 Il +} © 26 


tT 69+] & G16 


cy 


208 we 


§ ST OT -|0.0 0€ 


9 § T@—~|0 0 0& 


‘a EO *S Ed- Vv 8a 


‘9108 aod bn bey 
OL 10 WOT) 30 ood 


T $ 12 +|6 O18 + 
¥ 8 SL.t/0 SLE +t 
£0. GEO -02 Fo PE 
9 (SL-8 +210 01 0 = 


‘IV 81 gi ‘yee 


"6 put g 
suuIn [Oo 


Jo 1910], 


*asvalsap £0 

asvetout JO 

‘puneu sod 
0*8°0 ‘OY 
qe “aeays 
$2 COLL 


see . ate een cor anus ON 


0 8 AT + G09 + sip + OWE 


™ 9108 


v 8 ST +] 962 + zle + |aod 4ymo 4] = godng 


ooe red aoe ota 
tne sa os OINUBUL ON 
4 819 +)-g99 + | Ave + ota 
‘axov sod 
9 9 6+t |. got - 0&3 + | °}40 g = [vom oUuDg 
‘d‘V ‘a 
‘asbord0p “ABTA “TyGIN) 
Re) z 
OSBoIOUL 8198 Jd 
go ured aye PUB oanUryy 
a PO Rck *TaOV = peanitat = 


CQNV ASVAUONT 


9T9'T 


810% 


VIET 


"MING 


Lg8 


TZ0'L 


622'T 


(v8 


OVE 


‘SET NI 
‘agoVv Lid NUATLAQ 


“UTBIy) 


Lg 062 
es9 | «(998 
879 OTP 
cio | beh 


‘MBIT "UIBID) 


% 


"SET NI 
‘NWALLAO TVALOV 


f ‘VaRIV INVaVd NI SQTHIA LVAHM NO Uados GNV IVANANO AO.LOTIIa 


"6 JUOTHO}LIS 


8go'T 


sspvd 
‘aaunbs ut 
poysoarvy 

Boly 


ZI Bsn | 


ea v1 qefung 
eee y ZI ven 
Ze rr qstung 
ais ZI Beng 
see PL qelung 
aoe Sl veng 


23 *T qelung 


*£pUvA JO OTUEN 


M 


02 ‘SI ‘BT 
SI 
02 ‘SI ‘OT 


SI 
61 ‘41 ST 


Soca 


81 
61 ‘LT ‘SE 


ee 


8T 


‘oid pue ploy 
30 ‘ON 


lvii 


“LT6T tdy 
Pig—BZaygoarvy yo 048 

9161 1040390 
PiggZ—S3utmoe jo 948Q 
*@ = Julmoreq yvoy AA 
2 = edugog 
= aoey poury-3ads , 
% = ySnold Asgunop 
2 = nod qoley 


| 
| 
98 8+/6 OTT +46 8 9 + | 9L2+ | FATt 
O-FLS—19 Or oe |9 BEIt+ 106 6 +}9 8 8+] aeat | 8éT+ 
Soe i Onl ol) tale t-?:1-9 [10 =) 6-6. 6% |. JIT 119 * 
eee eee eee oe one sor ote | 
600-/8 & of |9 & OCF 16 HIF #16 & BTt ere 
| 
0 919-|9 oto |9 I1et+|0 9 t4/]9 8 BIt sez + | 06¢+ 
S229 ="\9.0.9r 1-6. 8.2204 woeale ees aac ai 
‘4 a eee oe eos oes eee | pen i 
‘a Vn [ad VO dev oe ee ee Of a og | 
a ee : in Aaa SS, zm et * 
"MEIYS UIVIL) "MBIYS "OIBIf) 
_ *#SOT ‘9108 10d 
10 eInUBaL *[830], 
Word JO e01rg 


"SaT AI ‘AMOV 
Big WsVHRAOAC 
ao HeVEAONT 


"AS VEUONA 
@O SAVHHONI AO SOIEY 


@id NIOILAGO 


OD OL ER. 


‘N#OLL0A0 TVaALOy 


884'T | 948 | 813 9ST 
spec | LOTT | $9e GAT 
Live | OFS 6EE OFT 
e6e't |-POOL | £62 9S 
| an6‘T | 166 968 vol 
122 | O8OT | FFE O9T 
ara'T | 888 it SOT 
629't | £88 898 Ost 
OL'T | 0g8 PLE 781 
| | | 
SLI't | GAL | SST | 121 
16 2 2d ea i a ee, 44 | TIt 
@96 | 687 | SPT | 94 
hee 
MEITS ‘WIBID) | ‘aAeI4g 
‘Sa NI ‘HAHOV ‘9a NI 


"uIvIN 


| 


EE | cE CEE RE 
eee ee 


‘oaoe dod *g ®g ‘sq] 
ST = [Bouleu0g + oyeydins ‘my; goJ 


eros sed %9 Fg 
‘sq] SG] = Yodas + ojeqd(ns ‘uy ocd, 


e408 dod ‘N ‘sq, OF = Opeydins ‘my goL 


ToTpACH | Bey 
e108 tod °Q 5 q ‘sy 
GT = [somomoq + ojvqdins ‘wy | gay 


; ‘oron wad °Q *g 
‘Sql GT = aodns @ ojvqdins ‘wy } gg, 


qr0v dod ‘N '8q, 0% = oy8qdins ‘wy | geo), 
aae ete oes Jorgen Sal 


‘arow tod "GQ Fa ‘sqy 
Gt = [eu ouoq + ejuqdjos “my! gop 


‘axow zed "oO *q 
‘Sqr Gt = aodng + ayvyqdius ‘ay | zey 


aio tod "NT "sql OF = ogvydyus ‘uy | ge 


o 3 WoW) | BL 


*qU0Ul} Rory, 


ut 


‘Vw IXVUYd NI LVHHM NO TLVHdINS ROINOKKV HLIM NOILONOSNOO NI WGAOS ONV IVAN ANOG aN SLIASAY AHL YNIMONS 


‘OF JuOMIGzeIS 


nn 


‘spaef eavnbs 
‘pozseadeg Bory. 
qo1d PUY Plog Jo ON | 


*SyotIVa JO QUIEN 


“ST Bsudg 


rl 
are 


Te 


| Statement 11. 


RESULTS OF WHEAT CROSSES SENT BY Mz. HOWARD (IMPERIAL ECONOMIC BOTANIST), 


ACTUAL OUTTUBN,| OUTTURY PER 
IN LBs, ACRE, IN LBS. ‘ 


Name of variety. BEMARES, 


Grain. | Straw. | Grain. | Straw. , 


BY BRANT, 
22 |N.H,, x P, ‘ee 172 14 88 394 
Ney ype Bye msn 212 83 100 753 
N. Hy. x P, “ 310 | 21 141 328 
N.H,. x P, ae 422 80 197 918 
N.H,, x P, a 473 86 236 880 
N. H,, xP, Bs 593 111 323 906 
N, Hy, x P, st 908 245 681 | 1,306 
| N. H,.x P, Me 124 29 94} 1,182 


Area harvested, in 
square yards. 


Field No, 


2,477 |) 
2,283 | 
2,201 | 
2,259 | 
2,414 f 
2,636 || Rajah plough = 2; 
Country plough =8. 
Spring-tined harrow =12. 
Sohaga = 9. 
8,630 | } Wheat harrowing=3, - 
Date of eowing—23rd October 
1916. 
Date of harvesting — bth, 16th, 
3,669 and 17th April 1917, 


N.H, x P, mi 203 87 158 882 | 8,767 | 
is Oh Be ee 339 72 165 | 1,028 | 2,355 i 
N,ociest Xa den) Vee 201 590 | 1,258{ 3,694 
Ni Hix P, pony hae In ki 204 464 867 | 1,973 : 
WoHggg ee Pg of 973 146 178 726 860 \J 
CHARI 
6-C|N,H, x P; & 159 107 327} 38,357} 9,954!) 


N.H, x P, i 159 84 300} 2,557] 9,132 || Rajah plough = 2. 
! Country plough = 2, 
Spring-tined harrow = 6. 
, Sohaga = 9. 
N. H,, x P, ays 318 181 564 | 2,765 | 8,584 t Wheat harrowing = 1. 
Irrigations = 2. 
Pate of sowing — 22nd October 
1916. 
Ni: Re ae os Ney 318 196 662 | 2,984 | 10,076 | | Date of harvesting — 14th and 
15th April 1917. 


J 


5 eg ES — ES 
rg, 


: 
N.B.—The remainder of the crosses on the chahi area were all inextricably mixed up by rain, and Benge no 
results ave available for them separately ; but the mixture gaye an outturn of 2 984 lbs, per are. 


dp 


lix 
APPENDIX VIII, 


Report of the Deputy Director of Agriculture, Punjab, Hansi, on the 
Hansi Farm. 


SEASON AND‘ ITS EFFECTS, 


Tar total rainfall during the year on the farm—the second since it came into existence— 
(ride statement 1) was 20°14 inches as compared with 4°59 in the. preceding year. 
We had very good rains in August, September and October and these greatly helped in the 
preparation of land for and the sowing of rabi crops. But after that practically the whole of 
the winter was rainless : we had no Christmas rains, and our barani crops, suffered mnth, The 
season was favourable for nahri (canal irrigated) rabi crops, and very good harvest was 
expected from them, but the rain and hail that fell at harvesting time did considerable damage 
and also delayed threshing. . 


The wheats at the farm were free from rust or any other disease. 


As was foretold last year, our experiments with kharif crops have suffered from 
shortage of water at sowing time: this particularly affected, and delayed cottons. Indeed 
10 acres of our experimental cottons were so late that the results in them were valueless. 


NaTURE OF THE LAND. 


One of the most unfortunate circumstances on this farm is that the land is extremely 
uneven in nature, and kallar patches show their appearance in almost every plot in varying 
dimensions. Thus even with the most careful selection, and the grouping fields of equal 
quality in one set, it is as yet most difficult to arrive at accurate results, This evil will of 
course get less as time goes on owing to good and regular cultivation, 


Cortons. 


About 36 acres of cotton, including environment experiment of the Economic Botanist 
and the parasite breeding plot, were grown at the farm during the year, but out of these 10 
acres have to be, as already said, disregarded, owing to the scarcity of water. The experiments 
carried out are as follows :— al 


Four different varieties of American cotton—t.e. 230 F,275 F,4 Fand161 A. F, and 10 
of desi (country) cottons, Neglectum white flowered Bhatla 
selection, Indicum white flowered Bhatla selection, Neglec- 
tum yellow flowered Bhatla selection, Indicum yellow flowered Bhatla selection, Local 
Bhatla, Rosea 87, Rosea 132, Mollisoni 24 and Indicum 133 4 were tried against Indicum 
135 a. Among the Americans 280 F has on average given the highest yield of kapas (unginned 
cotton), #.e., Mds. 9-35-0 per acre or 810 lbs. (statements 2 and 3). It has also a greater 
“kan” or ginning percentage than the other exotic varicties, and it has been valued above 
the other varieties by the Karachi Chamber of Commerce. «Among the indigenous cottons 
the highest yield is that of Neglectum white flowered Bhaitla selection which gave an average 
Mads, 11-10-0 = (922 lbs.) per acre of kapas in varietal test plots (statement 2). In ancther 
expetiment it has given as a high yield as Mds, 16-33-0 = (1,378 lbs.}. Other promising 
varieties are—Indicum white flowered Bhatla selection, Local Bhatla and Rosea 132 which 
have given Mds. 10-84 = (888 lbs.), Mds. 10-34-0 = (888 Ibs.) and Mds. 10-25-0 
= (870 lbs.) of kapas respectively. The kan was 33'8, 35°0 and 86:8 respectively. Sangui- 
neum 20 A has given the lowest yield, Mds. 3-38-0 =(822 lbs.) per acre and so confirms 
our last year’s experience, that Sanguineum cotton is not suitable for this tract. 


Series No, 1~Verictal tests. 


These were tried with (1) American cotton 4 F and (2) Indicum white flowered Bhatla 
selection, In the case of 4 F spacings were 4’, Sif 3° 
and 24’. The experiment was in duplicate. For detailed 
results see statement 4, Average yield per acre were :—~ _ 


Series No, 2,—Spacing experiment, 


4 feet .. Mds, 11-25-0 = (952 Ibs). 
34 feet vee 57, :13-4-0= (1,074 lbs.). 
3 feet «+» yy 13-19-0= (1,104 ths.) : best. 
24 feet vee yp: 1315-0 = (1,096 Ibs.). 
Spacing experiment with Indicum white flowered Bhatla selection (statement 5.), 
2% feet ... Mds. 7-36-0 = (646 lbs.), 
2 feet UW) 18289-02720 Tbs,). 


1} feet sis’ 9 MO"18+0 = (846 Iba) best 


Ix), 
The following experiments :— 


(1) Broadcasting versus sowiag in lines . 

(2) Different number of hoeings in broadcasted cottén 

(3) Same number of different hoeings in line sown cottoris 
(4) Deep and shallow cultivation for cotton before sowing 


eould mot be carried out, as the cottons for these experiments became too late die to 
scarcity of canal water, and, germination being unsatisfactory, had to be destroyed. 


Seed rat eriment with cotton sown ‘ 
Gy ietinee ani (2). busdesct, For details see statement 6. x 
The experiment was tried with white flowered Neglectum Bhatla selection in one-tenth 
acre plots, 


(1) In lines :—The seed rate in the case of cotton sown in lines was 6 seers, 5 seers 
4 scers, 3 Seers and 2 seers per acre. Five seeps per acre gave the highest yield, s.¢., 
Mds 16-33-0 (1,378 lbs.}. 


(2) Broadeast.—The seed rate in this case was 10 seers, 8 seers, 6 seers, 5 seers and 
4 seers per acre. The highest yield was in the case of 8 seers per acre, z.e., Mds. 13-5-0 per acre. 
(1,076 lbs.) 


The experiment was tried with Neglectum white flowered, and the plants were thinned 
when 3 feet, 2 feet and 1 foot high, respectively. For full 
details see statement 7. The best results were obtained in 
the case of field thinned when the plants were 2 feet in 
height. 


As most of the cotton in this tract 1s sown in the “ wadb ”’ of rabi crops, s.¢., immedi« 
ately after them, it is important to know the effect of 
different seed rates on late sown American cottons and its 
comparison, with early sown Americans. An experiment 
in this matter was therefore conducted in 8 plots of $ acre each. In one plot 4 F cotton was 
sown at the usual time, s.e., before the middle of April, at 6 seers per acre ; in the other two 
plots it was sown in June, after the removal of the rabi crop, but the seed rate in one case was 
6 seers, and in the other was 10 seers per acre. The results are interesting. The late sown 
American with the higher seed rate, although not so good as the early sown, is decidedly 
better than the late sown cotton with the lighter seed rate. Both the late sown cottons were 
sown on the same day. The results are-— 


Thinning cotton crop at different 
heights. 


Experiment with varying seeds rates 
in early and late sown American cotton. 


Early sown 4 F ... Seed rate 6 seers we» Mds. 7-7-0 = (588 Ibe.). 
Late sown 4 F OR Ay 5p TROT} eee 5, 3-20-0= (286 lbs.). 
Late sown ¢ F 4c eee eae ve -»- 9 0-1-0 == (442 Tham. 


For full details see statement 8. 


‘The results are of considerable economic value for this tract, and the experiment will be 
continued next year. 

This experiment was conducted with two varieties of cotton, #.¢., 4 F and Neglectum 
yellow flowered Bhatla selected. In the case of the Ameri- 
ean the addition of ash has increased the produce of 
kapas by 19 seers per acre. In the case of Neglectum 
yellow flowered B. 8. one plot where ash was added, gave 31 seers more than the adjacent 
field which received no ash, while its duplicate, owing to unevenness of soil, showed a 
decrease of Maunds 1-35. The experiment will again be continued. 


Manurial experiment with cotton 
(statement 9) Ash versus no ash. 


Fifty-eight plants of desi cotton having over 35 per cent. lint were selected from the 
pure strains of four Bhatla types. Most of the plants selected ~ 
belonged to the white flowered varieties. Plants having 
percentage as bigh as 43°5 have been found: some have fairly fine and long staple The seed 
from each plant has been sown in a separate line and further selections will be made from 
among these. 


Plant to- plant selection. 


Environment experiment for the. Economic Botanist, experiment of growing cotton 
after cotton in the same plot (statement 10), experi- 
ment as regards water requirement, and the effect of farm 
yard manure and nitrates on cotton are being tried. The latter is inconclusive. A parasite 
breeding plot of cotton for theentomological section is also reserved. Cotton is also being 
tried under barani conditions. \ 


Miscellaneous. 


WHEATS. 


__ About 22 acres of wheat, including, 2 acres barani and 1 acre under 25 types of common 
Punjab types of wheat, were grown. A plot of one acre is permanently reserved for growing 
wheat after wheat to see its effect on the fertility of the soil, 


bal 


» 


! 


; Six varieties of wheat, ¢.e., Pusa 12, Pusa 4, 8A, 8B, 20C and 17B were tried 
agamst Panjab 14.. 8A has given the highest yield, 
Varictal tests. rn) te. Mds. 29°16= (lbs. 2,410) peracre.::The yields of 
the other varieties are as follows :— s 
20C .. Mds, 27—14 (Ibs. 2,242) Punjab14 ... maunds 26 (Ibs. 2,132). 
Pusa 4 .., » 25—36 (Ibs. 2,123) 8B see maunds 24—4 (lbs. 1,976). 
Pusa 12 ;.. » 23-30 (Ibs. 1946) 17B .. maunds 23—14 (lbs, 1,914). 


The varieties were in duplicate. For full details see statement 11. Punjab 14 was 
-also tested against Punjab 11, Pusa 4, Pasa 12 and Punjab 17 in another’ block (statement 
12). The results are per acre :— 


Punjab 14... Mds. 30—32=(hbs. 2,525) Punjab 12 Mds. 31~36 (Ibs. 2,615). 


Punjatel7 i <.: »  2—8=(lbs. 2,066) Pusa 4 » 2%2—32 (Ibs. 1,869). 
Pusa 32 A »  i19—8=(Ilbs. 1,574). 
SUGANCANE. 


The same 5 varieties of sugarcane as grown last year were tried this year. The 
varieties are :— 


1 Local. 2 
2 Mango of Benares. 

3 Dhaura of Azimgarh, 

4 lLalri of Samalkha. 

5 Suretha of Samalkha. 


The varieties were grown in two sets of land ; in one case metha (trigonela fatnugraecum) 
-a leguminous crop, was removed before sowing : in the second case it was ploughed in as green 
manure. All varieties gave higher yields in the green manured plots. The results are as 
follows :— ? 
. Metha removed. . Metha ploughed tn as green manure. 
Local Mads. of gur 38-29-0 IT Local Mads. of gur 39-32-0 IV. 
Mango » 9» » 40-25-0 IT Mango, ,, ,, 46-18-0 IIT. 
Lalri M) Gpegy poore-U LY, Lal 2 4 ky 51-82-03. TL. 
Suretha: » » » of-2-0 TIF  Suretha,, ',, ,, 56-0-0 I. 
Dhaura el een e-O) 6 6V EDhaura.,,, =, 4: .25-28-0.. V. 
for full details see statement 13. 


DRovuGHT RESISTING FODDERS. 


Attention is being paid to drought resisting grasses and other fodder plants. Thornless 
cacti and Sudan grass, etc., have been put in and seeds of Rhodes grass, Artiplex leptocarpa, 
Artiplex hulimoides, Artiplex holocupa, Artiplex semibacata, Artiplex nummalaria and 


Paspalum dilatatum have been obtained from Sutton and Co., Reading. They will be 
sown now. . 


Ten acres have been reserved for barani (rainfed) crops only. The soil of the farm is 


RAN git hard. clay and not typical.’ Still the land is available, and 
alt : Pere y < 4 
gorenh uerave® cannot be irrigated. The work will continue. 
GROUNDNUT. 


A small plot of land was sown with groundnut but the land being very hard it gave 


_ poor yields. The crop will be grown again in lighter soil. It should be useful in 
Hariana. 


JAPAN SARSON. 


Japan sarson-and local sarson were sown for comparative tests. Japan sarson is good 
for fodder but is a poor yielder as regards seed. 


Basra, 


Australian and local bajra were tried both under irrigation and under barani conditions. 
‘The results so far are not conelusive. eh, as 


JOWAR. 


About 13 acres of local jowar and two of amber cane were grown for fodder purposes: 
Some varieties of Central Provinces jowar, ¢.¢e., Chapti, Bam Khel, Sosner, and amber cane 
were also grown for seed and for comparative tests with local. All the first three are very late 
ripening and gave a very small yield of shrivelled grain, the most part of which was eaten up 
by birds. 
SILAGE WITH JOWAR. 


Nine hundred and twenty-two maunds and 33 seers of green jowar was buried in the 
silo piton ist September 1916: i6 will be opened in August or September in order to 
see how it keeps over the hot months. 


DARSHAN SINGH, 
Deputy Derector of Agriculture, Punjab, Hansi. 


enh 


we 
Statement No. 1. 


RAINFALL DURING THE YEARS 1915-16 AND 1916-17 AT THE AGRICULTURAL STAI'ION, HANSI. 


Name of month. Rainfall during 1915-16, | Rainfall during 1916-17. 
JUNe owe pe 1:14 
July 2:97 
August ... ¥ a ro 7°44 
September ay Re 2°38 
October ... see rs: 0°18 ce 2°42 
November Phat yt yl san! at ade 
December Pte | ase 
January ... » O14 0:09 
February vest 1s sae 0-21 38 
March ... 0-02 Fi ag 
April... ie oe 0°05 3 1-73 
May.) 3.2 a bes 0°30 1:09 


Szowe Set sen | 918 4 98 6 = ens | ve : < te 8 ogz .) 
: | é e381 8 3 OUT ont 099TC P80 Ls J 08 | . 
409 81 ef 08T ee I oytd "“916T 1940790 G4LT | "vd 9FO'T ae es = iT 926 | | 
608 0g g 1g 8 0 oft QI6T TqUIOAON TP Ord 506 oe she an d 661 
P/O 8 8 TST eg I 019tC. | gt6t soqmoaoy 36 | ontd PS0'T 2 se at Tus} [0 | 
| 868 ie «| soot TOP ge 7 07nd QT6T toquie;dog pug | outa GLUE = be “Beg [e007 
S68 rae ¥ 9ST cg T 09d 0371 s out 806°T ms = “  uineunsueg | 
619 ST 8 gig €& g . om 0991 opt 799% = ate am 1g “Bosoyy 
T8¢ j L 19z g g oud oI see etd LVS ae "-% “TUOst] OT | 
vIg OT 9 08z ze ’ 09' OIG ee QI6t euns | BLS ey “*  peromcy opjak uunorpuy | bO 
889 PT 8 89 g g ot 09910 si ond vIS‘T ee ' pasomoy Moped can}d0[30 Ny | 
Pets og | 8z6 OT IT -80P 88 v ont 9I6T toqwaideg pagg | ‘* owl osls ie "** paeAOR oyHTM wANzoa]BeN| 
816 rE OT agg | & v ont OTET 4240990 AT | °°" oma OLa'T ms padomoy o9yyar TanOIpUy | 
LT 8 0) g I 0 o99t QIGT teqmoseq pigg | ** ound Oe ee Sc # wBIPOqmMoD 
LIV g g 8 Ty T ota  OT6I 10919}90 UUNA be eas - 091 LL6 a > je J V 191 | 
vL8 oz Ot QLT g rd 9nd ould oe oid G16 ae es ET vasoy win409[9aN 
882 9T 9 Z0L 6 I oid omnd he ond 186 9 ee "* aggt wunorpuy | 
O19 OT L 87's | 9 £8 QTGT soqursoag page | OTST toqmozdeg preg |" Ziereunemg| opote | *” =; * mggt ‘aimorpay | J 
So ag Bac a aa a maria a ng a a 4 
‘spunog | “steog |‘spunvyy| ‘spunog}| ‘steog | ‘spaneyy 2 
— = pies ee ‘Suryord qsery ‘Burqord 4sarq "‘BUIMOG ‘sprek z : 
sutvndy ‘ a bin: ‘yybram hagundp i pt ‘qybron hajunop Say *Aqoytea Jo OWEN 


‘@aov Utd NAALLAG _ ‘NHALTAO TWaLoy ; io Lv q 


‘SNOLLOO JO SISAL AVLETUVA 
.  . °B ON yueuTE}eIg 


lxiv 


€ : 2 re ; : ¢ 
SOF 13 q SOT It T ord 0391 ond 880'T 880'T my oe bz ‘uostToW | zz 
09F $3 ¢ €0T Ot z 091d 099°C ; od . 880'T S801 ga ha ut V Ger ‘wnorpuy | 9tz | 
9¢¢ 02 9 OZt 81 T oO} oma’ QI6T aung 92, 880°T 8g0'T =“ Ea Be AGS Be 
S6r 0 9 [i hae aS 0 ot : od 09st 1g9 | §80°T i a V GI ‘amorpuy | 90% | 
Lvl o>: err: atl 9 T° od oy wd © 8rL 8g0't ‘4 paromoy Molas ungoopBan | 20g } 
OLE &3 7 T9 Cas od - oid ond 78h gs0‘T oe = V Gel ‘unopuy | 96T | 
188 v ot 64T y} rd omg ! ota ot 9P0'T 8g0'T oS PoOMOR OFFA UUNJoRTSeN | MET 
seit £8 81 19 V2 0 oy soquioydog prez 0771 STS Le BRO Li oe he V GST “wnorpay | gery | 
089 92 L Or Ir I ora | 42q0390 con ont ¢08 gso'r. |" ‘" pawomoy oytya umnorpuy | wer |b 9 
684 &% 6 vF 1% 0 ot soquioydog Diez od BLZ 880'T a: Ze V SST “wnrrpay |) @2T | 
02 or 0 g T 0 oy Jaquteda (] ae oy OTL 880°T at ae erpoqunog DLT | 
org 8 9 1g 1 ) 3 out roquoydog "prez | oid HPS 880'T ‘ aa V Gi “wmorpuy | g9T | 
L1% & g v8 T T omg =| taqoz0G On 073 L116 880°L - aa “EV I9T| 291 | 
gle &% ¥ 8 I ) OFF 9TET 1990790 436 00 89 880°T oe = V QT “wunorpuy | = 9aT | 
¥L8 2 oT 941 $ z 0991 omtd oy G46 4  880T = “* BEI ‘Bosoy uNzoo;3eN | vg] 
8Zg 9t 9 Z0T 6 T ond ont OG 186 880'T 2s ree 2 SST ‘Wuorpuy | PT | 
TI9 LT L 99 &¢ 0: : Jaqureoaqq es 3 ee es / 9T6T ounr Wg Tég 880'T | a va V SST ‘mnoIpuy opr {J 
‘spunog *s1990 ‘spune yy ‘Sq] "S1000 ‘spuneyy = o 2 
ie : | ees “Suryord 4se" ‘Buryord year “SuIMOg ee f ‘spank = q 
ity | rion Ranney | UR | audi Raney | Stone sate hag 
‘auOV Utd NuaATLAG : ‘NEOLLAG IVALOY “10 SLY 


eee renee 


oe eS 


‘SNOLLOO LNEUAAMIG JO NYALLINO 


| ‘SON JUETIAIRIG 


Ixy 


0s9 


918 


oL9 


9& 


98 


66 


oO ow 


om wm 


TIT 


est 


L&T 


8&6 


- BEL 


GL 
6OL 
oor 


96 


bt 


VS 


OF. 
ond 


oma 
OF 


OFT 
Ot 


oy 


ond 
od 


od 
ond 


7 
07710 
od 


‘9IGT 
xoquiaoag = pasg 


“QIGI 
Joqmaydeg 4928 


“916T 
13q0PO DLT 


| “OT6I - 
, dequieydes piez 
| “9T6T 
mie LT 
} “9T6L 
qoqmoydeg pigz 
OFF 


‘OT61 
JoquaAON 196 


“OT6T 
qaquie}deg pagz 


“9T6L 
qequioydeg pug 


“9TGT 
toqmaideg 4408 


oF 


“9161 
joqmajdeg pug 


“9OT6I 
roqmoqzdes  pagz 


“OT6T 


ota 
OWE 


, ‘9T6T 
qoqmojdeg pigz 


i eS 


1990390 qT 


‘% 


ont 
ot 
orig 
ont 


OUnd 
OVE 


od 
““OT6T oun 48 
ori 


ov 
od 


ont 
O77 


od 
ond 
ova 


** OT6T ans TL 


ee 


ae 


ou 


one 


¥ GET ‘mnoipry 
pe I 088 | 
V S&T “umorpuy | 
Bs E GLB 


V SéT “unorpuy 
i 661 


raeyO 
¥ get “anorpay 
¥ Qe “mnorpuy 


ay 
V Sei ‘omnoipuy 


Sete [800] 
V Set “unorpay 


V 0g ‘umoumnsusg 


V Set “unorpuy 
Lg “wosoy 


V ST ‘wnorpay 


LT 
POT 
99T 


PST 
*3T 


PPT 
FT 
99% 


298 
986 


ekg 


OVE 
98% 
8G 


186 


I. 


plor | et aI Fat 4 z od 
LST'T Z OL ose | ae g ‘om 
$26 8 IL L08 08 2 “oy 
ZZ0'L AI ra 822 18 z ‘ont 
gag a 9 LIT OT I ‘out 
L¥9 pe 4 raat 6% I ‘ont 
zag 8z 9 T2T 61 1 ort 
£6P 68 g O1l eI I ‘ou 
409 9 9 sII eI I ond 
. 969 st 3 zat eo I ‘onia 
j 967 T : 9 66 8 I ‘o' 
19), 8 6 aat ve T ‘ont 
i TLS 18 9 96 L T ‘ot 
Bo 16P 6e q eg 0 I ontd 
668 re ¥ Le £2 0 oI 
BL, ze 8 Zot ge I ‘oI 
OP 0 9 66 8 z ouIC 
ea¢ 66 9 VoL 0G T Iaquia00q Bess 
‘spunog ‘§1009 ‘spuneyy |. ‘spunog "S109 ‘spuneyy 
‘Buryord gsey 
Se “yhwan haywnog en ‘qybvom Kuyunog 


‘aHOV Add ‘NXALLOAO ‘NEOLLAQ IVaALoy 


“OFT 
‘OWIG 
"OVP! 
a Pg a 
“09 
°F 
‘oy 
“OWN 
ONT 
“Out 
‘Ou 
“OF 


‘9T6L 
qaquieydag + pigZz 


OH 


‘OF 
‘OT6T 
jequmoydeg prez 
‘QI6T 


180490 WAT 


‘surqord 4ysitg 


40 SLVQ 


eee 


 OT6L AUN 49g 


toe 


eee 


ons 


9T6T 2090990 6! ™ 


eat 


teen 


““OT6L ounL 198 


oun” 


~ OF 


Ost 


ort 
ont 
ontd 
0391 
oF 
om 
oid, 
ouns U9, 
ound 
ond 
ond 
ont 
ontd 


“‘SurMog 


‘papnjau0d—s ‘ON JUOTICIVIS 


*spaet 
aaeubs ut 


“spared 
erenbs ut 
|}poddosa vory} Bors [BNOV 


aoe 


ate 


-¥ gel ‘umorpuy 


pxwmoMmoy opty vUNorpuy 


V SST ‘mnorpuy 


posoMoR opyAr viny09[30N 


V Q8L ‘wnorpuy 


pasomoy moos wnqoe]daNy 


gee 


V gsi ‘wnorpuy 


Se ‘9 ‘q poramoy mopped ‘urnorpay 


V SST “unorpuy 
HG ‘TUOstTlOW 

V Q&T ‘umorpuy 
Lg ‘eesoyy 

V get “unorpuy 

¥ 02 ‘wnourmsaeg 
V GST ‘umorpuy 
syeqgd [eo0ry 

V QgT “mnolpuy 
ze ‘TP 


“ApoIAVA JO OULENY 


PIS 


296 


P&S 


983 


“goqd JO "ON 


T9014 JO ON 


—————— sie 
il 


—— 


xvii 


] 


LPS 9 a ‘op = ,k8 


a 
4 
o 
~ 

u 


‘op =O 


vee ‘op ite 


I 


““  sZutoeds |p 


"44nzgno aivsaap | 
aa suo] | 


= ssn, 
—BuIMos 193, 


ee Sulseqog 
L = = sSuymosey 


~ g = qanord qoley 
—SUIMOs a10jog 
*suosjn40dQ 


ot 


*'SAUVNZY 


996 


618'T 


SPit 


"24 b saa 
ys Our 


‘aaOV Had NEOIZOIO 


8e II 
g ST 
as GL 
66 1a) 
o& al 
sé | &T 
i &T 
13 TI 

wn = 

: a 
"py 5yam 
hsgunog 


| 
| 
| 
gag E 9 


Ev gs g 


org 8 9 
413 Lise |*9 
L1g II 9 


vLP Of $ 


= 
s |e |e 
5 a = 
= See 
gy Fram y 500 
ys your hagunog 


‘NUALLOO IVaALOy 


** OT6T roquies9({ PrgZ 


ont 


OE 


Ont 


OF 


old 


OWE 


0441C 


va oma. 
| 


es ou 
ree owt 

ey ont 
a8 ota 
| 

Pen PORT 

0! 4) ONG 


*** OTGT soquieydog prez 


“ypeermccey ene wuteummonnrs eee | eee ere eee ee pee | 


* 
‘Suryord yavy yo oyeq =| ‘“Buryord qsag Jo avg 


eee 


oes 


‘NOLLOO NVOIUAAV 4-7 HLIM LNANTYAdXa ONIOVdS 


‘p ‘ON JUSTIO}E}S 


‘ 


Ot 


OFT 


OE 


OFT 


Ou 


Ost 


9T6T 4B TST 


“SUI MOT JO 078(] 


tS 


WV 


4S 


iV 


3 03 omar 
qovy Wr 


“OUaL 


4 WoIz 
auwed 


S 


OAS 


| 


| 


GS8'Z | 02'S 


OZP'S 


ssprek 


aasnbs ut peddo1o vary 


ard 


02'S 


03V'S 


0zhS 


aad 


a aid 


03h'S 


“spared 
Baie [enV 


ul 


arenbs 


eee 


ont 
out 
ont 
ota 
ond 


10}900 JP 


Oe, RE ee ee | 


*f4o1aBA JO OULU NT 


ee Sse ee 


gold pus xo0[q FO oUBN 


Ixvili 


= ssu1o0H 
2 eausye AA 
uSeqog 
= MOLLOFL 
= ysnojd quleyy 
“suorjnad 


_—_ EannnE 


“@XAVRAY 


oss st = |. of 
LLL T | 6 (9) 
zoe pt | or 
469 Ot 2 (9) 
gzg ST 9 (») 
*spunog ‘sloog | epuneyy 
aie 1jBr0m hagunog 


‘GMOV Aid NAAILAG 


+ ‘SL°6 ‘SPIN JO PSI4SUI GT-OT ‘SPIN SI G1OFo19y} WANZQNO OY} WOAIS oq GOUBMOTIB JI 889] SOL uoryeurursay 
‘OL-Z ‘SPIN JO PBoysUI Qs-g “SPJ Sl SLOFZoIOYZ UIN{INO 941 WOAIS oq OOUBMOTTE J] 
"GI-9 ‘Spy JO PBOzSUI PZ-Z “SPY SI CLOZOLOY} UINZINO 94} NOEATS oq sOUVALOTTY JI “S89, HOS Woryvurutsy) 


£8 | Org ¥ 
LOP 8& v 
aid 1g G 
6h% T € 
ee ee 
‘spunog | ‘sicog /‘spuney]y 
yb rae yu bian haguno 
yespbug +) MUNRO Mune 


“NYOTLINO TVALOYV 


SE OS ie 


* goog Et 


LET ete ation “4003 
ee ee se Sujoeds yooy ¥z 
"Sis “sp - _ ~ 
*(0) puv (9) (v) ur pouorjuom soouBAOT’ Zatard 190478 o10B Jod U1Nn4yno oSvi0AV 6) : 
9 
‘sso, YOZ Moyvurmi0y 9g) 
(n) 


‘95 ET O99 ot 
OF 
“43S ont ont ONG oBvZ ozv'2 
| | 
"93 42 out od ont 888'Z 0thS 
‘93 FT 0331 ona o9gt Z18's Osh 
4S md ot Ot 996'T 4ard 
OT6T “OT6L } 
93. 42 Joqmoesog 444 |doquoydeg WIFI | OTST AVWT 49, ¥62% OSh'S 
, ‘spared “spaed 
“SMOX 04 | “Suryoid ‘suryord “Suimos arvubs ur | orenbs 
m99Mzoq =| 4SBy qsay jo peddors Ul var 
suedg Jo aR Jo o38q 48q BaIe jenoy 
[enpoy 


‘VILVHG IVIOT WOWT GALVIOSI ‘NOLLOD NAOIGNI GHUAMOTA ALIHM HLIM SINAKTARd Xa ONIDNVdS 


g ‘ON JueMIE}eIg 


1S 
oFIG we te. 
v 
908 
OF a 
| Vv 
08 
FE a a 
V 
, 26 
oI aS ae 
[ ¥ 
“01999708 XE 
SVU peremop oy Ay 
. Y 
“s0rd 
“Kyoriea Jo aureyy =| pus xoo0]G 
JO ‘ON 


a 
a 
i 

ow 


Z00'T L at oor | 8 I On out oma ¥ "od __¥85 FoF ota a 
198 oT ol 6g T I ot od ontg eg ‘og 58P FoF od : a 
$63 ‘98 ot Sh ae 0 oma ond opt 09 ‘od gee 1S ong Ss 
910'T 9 eI sol | oT I oq of ona ot oto ‘cq: ZF 78> ont re 
° * > 
Go0'T ae et: 06 ¥ I 039 ort og wet qsvopvorg 9aP PoP 9310 a 
064 £2 6 | 64 ge 0 Oa ont oI os "od PSP #87 od L as 
Shs z 6 9 1g 0 oat oma ont og ‘od SIF FSF od - 
i 688 8 OT 64 88 0 ord oC ot eee ‘od esr VSP ot EOE 
* a 
i 
ri is : 66 ° T%¢ 
ee‘r ee ot gel 13 I 0991 0331 oj 8 od FoF ¥8P oI Sig 
: *pa2ds]o8 < 
‘STGT ‘Q16T ‘g16t |) ‘SV "H wnj00; 
PLOT 9 $l SOL SI T | Sqmoaon qyEz | soquaydos pug | youwyy page| sieeg 9. Sout] Uy BS 7 “Sad _posemop ayn |__? 
ot . 
*spunog "1009 ‘spuneyy fj ‘sputog) ‘susog |spunvyy | ‘Suryord qseryq. | *Saryqord gear “Sumog 
8198 *spivd *apavt ort 
Jed Sapmos 70 foqyo;x erenbs mt _ orenbs ut *AJOIIVA JO OWBNT so0Id 
“gy Bran gyro ojvd poag éf poddoso tory Boe. [BUOY “yo ox 
yenbur ‘y8ran fijunap yenbug "ybran Lauwnog ~ 
LO HL ‘eh 


“HMOV add NuaLIaAGO 


a aS Se Sea Ss: sn SST; 


"NUQOLELO 1VaLoy 


‘NOLLOD ISAC NALOVIOGN QHURMOTA ALIHM HLIAM SANIT NI GNV ESVOGVOUE HLOD SLNUINIYIIXA ALY U AUIS 


"9 °ON FUSTIA}BIS 


-Ixx 


ers ray lk Gir iad BLS 


| SIV T | £03 | 03 | re | en od. ‘od "** 81908 OT ‘od | OzKs vee oe ye ‘og te 
| gt6t oa, 2 vf 
nr 883 os | & HT os | tT ‘od 199PO TES | OTST ouNE-mIL | “tog eet | osrs | ft Pe imme Nae OT | a 
*oyt2 post Sse] Sormbar 1194}00 *OI6T “OIGL 10q *9T6I q ee 
wmos Alva 98y} Surmogs ysagq|] O69 L Ll ated €3 g Joqms09(] UFZ | -maydeag Yigg | YoepY ee pags] * sioes g] Apeq 20'S eee ee erp | 
3 i a Sutccg ke. 
5 a E 5 a 5 8 
e es ae e : 4 
: z *euryord ysery | ‘Suryqord 4sa1,7 "satacg jz80 ‘gpreh faa 
. F< Day See eR : ‘aran cod “ asenbs Ne re. 
i Het! *sqy Bram “spy bram ‘ones peed i owl Ae hee *dyotstea i & 
ysubur us so kjunoo uz| ysrSurz ur so hagunoo uy Seed yenjoy | 
. S 
‘HIOV ALA NUALLAO ‘NUILLI0 TVALOY £0 TLV * 


SS SR SEE SS Pe ts ot SEE 
‘SALVE GEES LNAUTIMIA WLIM NOLLOO NYOIEANV JO DNIALOS GIVI ONV ATUVA FO SLIASay 


'Q ON] QUSTEO}EG 


| ‘ 
P 
*ST6T "O'6T | 
oos ST v 67 VS , GMT 4:8 | 19907990 = TS | «(OIGT eune 476 hs ar ae 199 903 sg winqoo] Sem Perea OFT AA Vi j 
SS a 6 AS ee ert wale SE RE Se ee Eee Oe ee —_—— 
g A 5 d | ee ea ih 
aay es (=A , : Fis ps 
: 3 2 ; 27. ia = 
Saryqo:d ysery SUA Bsr y "SUTMOG ‘pauutyt sere pers & 5 
: = Stata eaenbs | exrubs a: : ae ‘ 
een “wySvam kayunog ayfe cn mee en's i eee ur peddous| = ‘ware Ayorawa JO MBN 
ysybugy ysrjoug | Aujunog | teeenerH | wary | enoy = | 
‘HHOV Utd NUALLAGQ ‘NdaLLoO 1VaALoy LO T1vq 


a te 
‘SUNIL LNAAZGdIC LY NOLLOD ISdd DNINNIHG JO LIOSay 


XXL 


ys bu 


. 


‘OI-SIGT 


NI GaOV Ald NAATLAO 


{108 


"yfram hiunog 


8é3 6 ot 0&6 Gs 
=] a = 5 a 
= ; Be = : 
“2ybram gy biaar : 


ysrp our 


It "* OTET soquIad0q wg “*"OTGT Joquiozdag 3st] * OTST W<eyy prez ore'y 


4 
Bo ; * 
4 ‘Sarqord 4sey - Surpord gerry 


4ySram hsqunog 


“LY-9T6T NI _i0 G1vq 
HXOV Add NYALLAO tvaLoy 
ks { ! 


“NOLLOO UdLdV NOILOD wOd MLININVKUS 


‘Bulmog 


d CHAUGGSEAU LOId dO NUNLLAO 


“OL ON WIsmIETEIg 


A 


ee Fe 


ceo 


*spavh orenbs 


ul 


peddoso vary “ 


“49390q 0} ONP spyog z9q}0 
suey; Pld seysq yonyT| gag 9 8 For 0) z ond onta i 07710 
708 g 9 92T Te T OUT OT6T 104999) GIOT | “°° ON 
FOP - 98 v TOL 6 fee oT OVtd a Oud 
10s 9% Ss Gh 98 0) od 07:0 a oid 
9S6 €t ia 68 oo I ond ONE 9 Ost 
Iss T ¥ es 0 | See : ont OTET 2049990 4792 & CHI 
9s a | g GOL ~~ €1 T ort ONE ae OFT 
oe 1. 
GLE ~ 16 § €6 4) T GIGT Asqtmeoeg GIPe | GIGT 1940990 GAOT | «QIGT oune 438 
xe) Tn a] 2) ba ; 
3 8 5 3 3 5 
B a = = oe 5 
ey ; i oy é fi 
' - 3 “— ‘Sarqord sey ‘Suryord gerry "‘Sa1MOy 
‘SMAVNAY 
au “ay bi 
om Bug “gybsam Bajgunop ai bait “qybram kagunog 
‘HXOV UAd NAAILAGO ‘NUALLAO TvaALoy | a0 SLYQ 


. “‘SHOILS NOLLOO DNINUAT AT'HSV ONIAIN JO SLTASAT 


"G “ON FUOTUOILIS 


2 
ee os anil 


"*  YsB ON 
eee qsy 
eto qsy 


“ @0@ qss ony 


eye ON 
eee sy 
soo qsy 


coe qs® ON 


*40U JO. 
tdA.3 WSy 


entity 


yenpy 


"BOIIG UI Bole 


‘£zor8a Jo aMBNy 


d pas 39014, Jo ‘oN 


7 
> 


wa | 28h 
*poqoaies “9 “V “HT egt 
paloMopy mojjod uinjoo|3a Ny rea 
see out { 12ST 
a . 
8 ot rors. 
une 0331 Tet, 
a 
st wsonouy gp | 250 
a 
ost ae 
pases “S*v'H | 
porldomMoy MOT[SA wingre,SaN i 


"Apo1rBA Jo OMENT 


1d pus Woo]q Jo °ony 


"730 


lxxli 


. 


°0}}1p 
*o39tp 
*0741p 
°0391D 
*049"D 
*079'D 
‘OUP 
*0F7tD 
07H 


pos fpoos 


ot 
OWL 
03}. 
OC 
OPT 
OF7LT 
OU 
0796 
Ord 


‘doid 40 pueys 
Alley WolpBurutsey 
*qsttB][ey 31q [LOS § poos worsurtusay 

*YSLIe] [ex 41q [103 § dors Fo puvys 
poos fpoos Alsteyz 
*073!D 
*073tD 
*ovID 


TO;7VULULLE 4) 
oF 
ota 
opt 
*doso Fo pueys 


631"! G 06 
084 9} 9T 68 
L869 | 06 L 


poos fpood  Ajatey uoiyeurnieg | TOT] 0 29 


‘SURVRRY 


a ar a 
SI s = 
mJ a =} 
2 - 
47 Bam 
ys buy 
40 haqunog 
"venug 


‘AUOV Ud NUNALLAO 


40 hLJULOD 


G3 | 98I°T} LT 
z | OSz‘T| 8 
CZ | SPOT] 82 
£196 | 8 


‘spunog 
*s1006 


“gy bran 


ysysug 
40-hagunog 


‘ysnng 


‘NUALLAO 'IVALOV 


40 hkajpunog 


~"OTET 4990390 T10S—‘Satakos Fo opery 
— BUITOIE A 
SUIpPsod PUB SUl00 Py 
Surseyog: 
SULMOLIN TT 
Surgsno, 
—suonziedQ 


ooo coe 


eae oo 


LIST TAd¥ W2T 
“TET Eady ugp 
Li6t adv aazt 
™ LIGT Indy 146 
“PI6L TEdy pag 
PTET adv WF 


a O71 
““FAIGT INAV 16 
BY oun 

a CIF 


“"'"7T6T Indy WIP 


-prertady pig 


own 
Lt6t wdy qT 
AL6T Indy Wy 


LIGT dy 40T 


*SUI4{SIAIBY 
jo 098 


“SLSGL TVLALGVA LVAHAL 


‘SL ‘ON JUoTIEIeIg 


“s0208 UT WAtOs very | re trite dete ete fat sel niet tet ie let it et 


OIE 
OPT 
O31 
0710 
oOtg 
Cyt 
OE 
OE 
ONE 


opt 
ON 


our 
ont 
optd 
out 


*eSByos YIM 
<elIY,, ‘puvy £q aaog | uoy 


*"7qU0M4y Bory, 


“od 
‘og 


“og 
“Od 
“og 
Oo 


“dors 
SNLOLAOL 


309 ED 


PT ‘on offs 
PON esq 

V 8 S00 yt “Ayr 
& 8 Seu “AIT 
- ZION Bsng 
@ ATS 8Cyl “sit 
O06 §20OP it “asx j 

09; IT 
PL ON addy 


D 06 §. eC “AT 


“@ LT S291 “SiN 


"CT OK Bang 
@ 8 * SCN “TA 
V 8 8.0u(UA “SIT 

ry on, Bang 


FL ‘ON od Sy, 


*£AOIIBA JO ONBH 


“OTET 4940}99 YIGI—ZuIMos Jo oeq 
cee oes oo eee Sate3z@ A 7 
su0H 
Sulmolieyy 
SUIPI9 AA 5 3 : 
; Sulgeyog nae 
ie eae Boe ay surysnolg 


WHA Hod 


“qanoyd aq} pultyeq ATayvIpeul WT Seu] TT UAOs = B19 
—— Ne eee SS ee er. 


a 


= 


| 
‘oP «OT (| RGB | 8 60r| zorve | § | 6Z | gree | st | 22 | 009 ar} 4 | 2tetwady m9] = 0941¢ ota “pT on od4y qefund | PST | V . 
: . ¢ 
| | 
‘doio JO puss poos | | | | 
$pood Ayreyuowuruey = 418°G | 9z OL 91ST | 28. eo 1 PSP T | eat | 697 8% g |"ULI6T idv pig} + on od = | YON wind | FST, WV 
! | | 
‘oyIp «= CT.Ci‘|SCOCTQG'S | «98 gol | Fz9'S | 98 Te Ores | 6 4& | 989 68 Lb L161 dy WIOT| t 094, oF LV TLON eddy quiung | prr | ¥ 
“puyjs poos | i: iad é 
Aareys pooS uoywnyusoy | 669'9 | 6 1s |} s20% ' 8 @@4| 990°C | :OF of | £18 Stas | Sean o9qt t EEN ot val ‘on 0d44 qufung | FT v 
'4119}X0 SBS | | | | 
sot 0g, paSpoy = doso i1ey Se | 
"fq f pood Ajuey uoeuromieyH | Gish | ¥% eg 6LgT | 8 6T SFT | 9¢ SI ¥6E ae v6} TU ATeT dy pag) t OM toe ORT bat ZI ‘ON Beng | PET | V 
is . | . 
pad ; { 
* | | 
puyjs pood | | é 
£poo8 Ayarez coyemimsay | ore) | 8 6g | pes’ | ce | 08 gge'T | ia Fara bad g69 | 8% L Atel vady wt} = | 4q waog) suvorwdag | pt on oddy qetung | 9 ¢T Vv 
L { | 
Pec ar eer aa eee ee SU fe ee eee 
~~ j _ 5 | oO 
& e = f Mz ee aR . 5 | I % | r=] = | <n 
2 Bi eee Ns ery = ¥ BO z 5 7% fi ae ai 
Sy} Me safe | ei | I = ° ~ | | 
ae) g cee 3 : = 
: | | | 5 (Acorn 8 ; 
2a eae Weis eB | 
“yy bran “qyb vam i qybram | ‘myBran “gy Bram qyBran “yy bran “ybiam “BUI 2 : 
“SHAVING | usmun figunop  Usoug | fisqunog ysyoug | haunog  \ysubu g fajunog -jsearuy Jo eeq 3 “quawyeery, |dosasnotsetg] “AJA Jo ouvN . 
| | eas S| WGA corscat.* |jbew t EAC —d | 
| ‘Vsnug ‘NIVUO “VSO ‘NIVAY 
‘MAOV Ud NUGLLAO NUNLLNO 'IVALOV sis 
‘SISHL IVLAIUVA LVAH A fag eS eee Ar 5 | 
si vs alge ear ‘ < a ta 


| sii —— ‘BE JuaUIEye3g i caeemale 


bxxiv 


98-8 


BLL 


‘= 
ee 
fer 


P-8T 6a | 868°%| 9 |6z\600°ET | 6] SStilzo‘Fe 863, 669 | IL | 4 
GAT | 18.60) PITS) 82 Iezss0 ZL 98! OFTPSP hs Ba L62| 8%3 | LT | 9} 
88-FT ‘82 | 293°F| 28 Tg 989'8c| 0} srEizsz‘srige 689] e90‘T| ge rat 
Z-L1 | p.9¢ | 809% O |9giTS4'0S| | GeeFTPLF| 8| 949] Zo1°T] oO py 
¢ | G : ¢ y 
GFL | 1g | 2z9°e| ST loresr‘ag za 1Z8|900'9P | ay GS6 | Z 1 
6ST = 1st‘ | st loslego‘9¢ | 2! LISiZ6L°SV 107 al L80°L| %z lat 
c | 
Bsr | 9 6FL°S| OL |ssi660'SI |0Z| ESTi6rs‘6s\st| eae 69 | tg L 
{ 
LPL ES G28T| 4 [Zz LTP°Zt |98| ostiepo'1g log agzl ese | uz | » 
l 
8-91 Oe L¥8°S! 8 Igeig6I°LT| 0| GozitoP‘oe gt 69e! Too EG iy 
$é-81 ay 69'S | f° lASISTO‘OT TOZ geg'ss| T eeF 999° | se} 4 
| ; 
29-FT) 9-89 | | gees G% jOPILLG'SS| 6) 6LZ\GHE‘cP 96 12s} 294.) 9 16 
enor G98 | $Z9°S| I |PF\690'%7| 8] TyZlz¢0'6E19z| PLE 9zz | ee 8) 
a Bees coe | Sra 2l| Hw |m@ | Sa 
"8 | 28 3 PB Z| 
s| 3 | : ae S| 
3 ® | H | 
- 7 “snp | ‘aoan ee ‘SaUDo paddangy "IND j 
ode Cade SS 
g, 2, 
& ® : 
eee hae Oe a on 
< ¢ ‘AN0V Ud LHYIGM 


“Dey Ig S—21-6-1e~ SLy--¥a 1s 


6928 | IZ 
G08 | 6Z 
{ 
6S1'L| 0 
189°9!' TT 
GI9‘9| St 
ZE9'9| OT 
oov'e | St 
a4 
| 
919°S | Ze 
T4g‘e] 9T 
TIg‘s| 9T 
PLS] 18 
Zor'P | O€ 


“LBDIEM HSITONG aNy AUTLINAOD 


ae Te 


SE» een 
68 or'9 08 6L/ 166 |& {et 419% 
tzr‘9| $1 41 og9'r| s let! get's 
| : 
LSISSUST| 6L | ZYT| tes't| ot |2z]260°L1 
Ts\ess'IL] 2 PFT! GILT] ge /nZlgps‘oT 
2 
OS|LOS'iT| Le 6ST] 098°] FT | Le 1Z9‘9T 
| 
6LI8PPIT| ¢ | 681) 998°T | 2% |82| zeg‘OT 
i] 489°9| 2 | 98 | IeT‘L| os ler] ove | 
| 
| 
Te] sere] 98 | 89 | 809°L| eT Ist 38s‘ 
: | 
| ao 
Sh] 842°9| ZT | 94 | SIT! 92 Ist! ege's| 
| | 
8) 989'L| 8 | 86 | 198'T| ST /ST| 229% 
i 
29) 1496] Te | LIT) SIL‘L| se Om zer‘oT 
| | 
8S} 128°] ¢ | 36 T8h‘T| 0 [SULT6‘OT 


“LHOIGM TVOLOV 


‘ANVOUVONS JO SLSAL TAILVUVAWOD 


SE ON FUOMIE}eIg 


TE 


86 


08 | 


9% 


“Liye yn auvy 


006 


G06 


STL 


88 


401 


MDis| mn} = ct oe 4 a2) =< 

gieh * |$/8/ 2 |e ie} F lee 

Sa8, 2/8 ‘ net te Z B 
z JF e om 
| sauna podding ‘sd07, =t7005 “pale 


LL RSE ERC ESO TECSEELSTESERS. 0 


OTS] OTZ‘I] aequiesag = aA 


O12 T 


O1ST 


JT8'T 


060'T 


0Z0'T 


$00'T 


OFO'T 


| 060‘T 


oasnbs ut peddor sory 


| 


Org‘! 


OTST 


| MLS 9 OT6T 
OIS‘T| seqmaoag = ye 
“LIGI 


OIS'T |ZTG6T Atenaer 4927 


"QIGL taquiaoag 
430% 9 + 9TAT 


“LI6I 
ATBNUBLE YICT 03 


LI6I reno e Y3Z1 


‘AT6T 
fxenuee UIZT 0} 


LIG6L Atenas ep 43g 


‘QIGT saqmaoag 


Argnavp pagz 03 


“LI6BL Arenuee 
1-9? -S16L 


OLE | teqMaoagT YAH T 


01ST 


OIS‘T |LL6T Avenues qyeT 


“STGT t9qatada yy 
PIES %} QIG6T 
Loqueoag §=q1Og 
“LI6T 
Aamnwe pe 4327 07 


“Z16T 
Arenuve 49g 04 


OTS L/L161 Assnaege 7p 


‘OI6L Jaqmaoag 
4710S 9} OT6I 


OTST | doqmasag WIZZ 


OLS T2161 Saenuee y8Tz 


OTT j4T6L Arenuere yy 7] 


‘sapavd oxenbs Ul vory 


“LI6T 
LiBnuee 149% 0} 


“LIGE 
AIVNUBS 4ICT 04 


“‘Surgenso Zo oie |'Aqorxwa Fo ouByy 


99T 


ye siae 


“" UAT peoory | ** oF 
“qaesulizy 
Fo emeygq | *** 03910 
“oyyywueg 
yO Wey | “** ontg 
“ST [VaLVs 
yo eyqemeg | *** 094T¢F 
*so.1BUag 
jo osueyy | °° C9itd 
 *9qnue UL 
uaed3 sB pa 
“ oMtd —-qSnoyd eqgoyy 
“* WAT [8907 | "OFF 
“qaes wuizy | 
fo giney qd | ** OUFKY 
"ey yyeUg 
Jo Wey | OnE 
“ey yBUrEs | 
jo eyyorng ot 
‘solBoge 
jo o3ue jt oid 
*poAoul 
“" UT [8007y fot BON 


“U9 UI} ALY, 


<je=|s 
Pn | re 


a> 
oo 
rt 


od 


i 


‘gojd pus xo0]q Jo ‘ON 


piper 


4 


8s 


#16 


£8 


19-6 


bxxiv 


93-8 


8L-4 


> 
eu 
for) 


*SOTRO 


0} .103 Jo oSejuo0I0g 


83 
qt | L8.6F 
88-71 | 65.88 
Z-LT | -9¢ 
GPL | o.4g 
6-91 | 4g 

| B8r | O19. 

i 
LYE | 6S 
8-91 | 8.99 

| 8-81 9-97 

| 

or 9.89 

| ZP-91| 9-99 
Bl 2) la] 
23 )28 
"e/ 88 

= = 
| 8 
2 & 
‘a lex 
& ° 
gs] 


“QI6L t9QuI800q 


| 
bet | | | | 4302 9 9TST 
868'S| 9 6g|620°ET | H| SST\IzS"FE| 0 862) 66S | IL | 4) Saz'e) Te oe ogt’g| 03 PL | 166 | S [Zt] 4198! 6B | POT, OTST] OTS‘I] sequooag = YaBT 
“LI6L 
‘ | i Arenuuse YIGT 03 
PITT 8Z lez S80 Zl |9e! YPTIPSPHSIZz L6z| Sze | LT | 9| ZZ0°S| Gs joe TzL'9| GL v4; OBOE} 8 |6T| STG] LT | ILL OTST] Ota! | Lt6T Atenoee WIZT 
i i “LI6U 
: fxenuve 43ST 04 
B9Z'h| ZE |1g.989'8s | 0} SPEiZSL'sh\9e 689 990'T| se [Z| GST'L| O |xs|SeL‘ST| GL LPT] test | OF \zzlzZ60°LT| Te | 208) OTST] OTST | L16T Axenaee q38 
‘QIGT 4equla0aq 
‘ ; . {4346 09-s«OTET 
| 809° | 0 QgiISh9S | F| GssiPIP'Ly| 8| 949) SST] O |r| 489°9! TL |TSleaeIT| Z | HPT| GILT] 98 /NB|9PB‘OT | 63 | FOS a OST | eqmoaoag = HT 
. | “LIGL 
‘ | ArBnUV pe pugz 0} 
Bz8‘S | ST_|9P69P'9Z |Z2! 128|900'9V| | 629) $96 | FS |T1] SI9'9| GT logitOs‘iT| 12 SET] Ogs‘e| HT |LetZe‘OT| TE | 008 OTST | OIZ'T |LTGT Ses WYLT 
| | “LI6L TVRUCL 
AR A ag pe | I %% SIGT. 
TSTF | ST j0S|630°93 | Z| LIS Z6L°Sh 0%) 99) LEOL) ¥Z |Z] ZES'9| OT l6AISPP'IT| @ | GST) OSBL] Zs Sz seg'Ot! & | 20S, OIAT| OLS 1T| s9qMooq = yFT 
| | . | “9TG6L Faq atade (y 
$ 3 | | PleZ 0} QT6T 
6PL°S | OL |S$\GG0'ST |0Z| S8T\6PS°6S |ST) SSE) GTI | LZ | 2) OOFE| ST |iF| 489°9| 2 | 98] TeTL] o€ lel) Oss! 82 | STL) OG0T) OSL | aequie.9g = qI0g 
“LI6T 
‘ ‘ ee | is Aannae fp U3L7 0} 
SZ8L| 4 |Zs\LTP‘Zt |98| OST/h0'1g |08) 992] PSE | Lz | 9159's Ze \Te| Sern) 98 | $9 | 809°L| er SI! zez‘Z| 02 | 88 | OZo'L| OIZTE |2ZT6T Avenue yet 
| ‘L161 
: | Krenuve 49g 07 
LVS} 8 |S SGI'AT| O| GOZ|TOV‘OE [ST G9E TOO | ZT | 4) 149°C} OT er] 822°9| Bt | 94 | SZT'T| 92 \et! ege's| 9% | 401) SOO'L| OTA‘ T)A16r Auvnaer q9p 
: = | ‘OI6T seq macag 
# ; | 43708 9} SI6T 
6F9'S| Z JLSISTO‘OT ILE] TOSieeg'ss| I) SSF sg9 | ge | 4] I1S‘¢] 9T ep] gg9%Z] @ | 86 | 196'T) &T ST) Z28°6) 8E | STL) OFO'T OISL | taqmaseqgy 942 
? | “LI6T 
? i ; : : . Livnurepe 449% 0} 
| SHEE! GB JOHAL6 G2 | 6 GLecHEch |9 Tes G4 | 9 | G HATS] TE Zo} 1196] Te | LIT] STAT] ee low 4zr'eT| Le TILT O60'L| OLB ‘T|Z16T Saenuwe ysTz 
| “LIGE 
a1 se | | | ees Srenuvf 49T 04 
$Zz9°¢ | T {h¥/690'%S | 8| T¥Z!2¢0'68|9z| PAF 964 | ge 3) Zev'P| OF 3} 1782] ¢ | 36 I8P‘T | 0 STATO 9% | $8T) O46 | OLE jAT6L Arenas 43TT 
i —_— ———, 
| e|f Fl eels |e. eleel 
co Bee m le| 2 4 ae | Se 2 
| | eB ae i" = B| Be =i 
2 2 fine el 
= | eae a ee 
“4n. | *'90an ‘soups podang . “900m 2 “359 ; °94004 pa 
19) | pd & POR EREES 42) gaen 5 sauna padding sdoy, adage aim oun e E 
- BE t< 
; ‘LBDIAM HSITONG GN¥Y AALNNOD B Z 
- ae 
‘AYOV Ud LHVIGM ‘LHDIGM TVOLOV a ea 


‘ANVOU PONS tO SLSGL GAILVUVdNOd 


"SE ‘ON FUotIE}eIg 


=< 


"GAT Yeoory | *** OF 
“IBS UIZY 
jo emmeyq | *° 039td 
“Sl [BULBS 
jo Wey | OMI 
‘eT yVUES 
JO - BYPOING | “°° OFFICE 
*soreuag | 
jo osuey | °° CVT 
‘gINU8 OL 
uaei8 sB pa 


* OnIG I-g3noyd 2y30 | —— 


ST ASOT | Ot 
“Gave uz y | 
yo emmegq | "Od 
"ey yeUEg 
go Wey | od 
‘ey [Bares 
jo eyeing ot 
‘saeuog: 
fo o8ue od 
‘poAour 
“* GAT woo j-ot | BUFO 


“Burgenao Zo ae qq |'AZo1wwa Jo oMBN] “FUUTWory, 


| 


PIL 


—— 


Vv 
99T 


Vv 
981 
Vv 
BT 
Vv 
QLT 


ee 
a) 


rd 


~ 
wa 
re 


L 
= 


-gojd pus 72014 JO “ON 


ed 


Ha " wi? AP Heh 
UHIVERSITY OF i ith am 


Vi AG 


REPORT 


ON THE OPERATIONS OF THE 


DEPARTMENT OF AGRICULTURE, 
PUNJAB, 


FOR THE YEAR ENDING 30TH JUNE 1918. 


° 
f 
f 
\ 
t 
& 
| Lahore : ) 
uN iu PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRINTING, FUNJAB. | 
oh 1918. | 
: ye! | 
Price: Re. 1 or 1s. 6d; . | 


Report on the Operations of the De- 
partment of Agriculture, Punjab, 
for 1917-18. 


Revised List of Agents for the Sale of Punjab Government Publications, 


In THE Unirep Kinapom. 


ConstaBLE & Co., 10, Orange Street, 
Leicester Square, London, W.C. 

Kerocan Pav, Trencn, Trisner & Co., 
Limited, 68-74, Carter Lane, E.C., 
and 25, Museum Street, London, 
W.C; 

Bernarp Quanritcn, 11, Grafton Street, 
New Bond Street, London, W. 

T. Fisner Unwin, Limited, No. 1 
Adelphi Terrace, London, W.C. 

Pp. S. Kine & Son, 2 & 4, Great 
Smith Street, Westminster, London, 
Ss.W. 

H. 8. Ktxe & Co., 65, Cornhill, and 9, 
Pall Mall, London. , 

Grinpiay & Co., 54, Parliament Street, 
London, 8. W. 

W. Taacxer & Co., 2, Creed Lane, 
London, E.C. 

Luzac & Co., 46, Great Russell Street, 
London, W.C. 

B. H. Buackwett, 50 and 5), Broad 
Street, Oxford. 

Dricutron Bett & Co., Limited, Cam- 
bridge. 

Oriver & Boyp, Tweeddale Court, 
Edinburgh. 

E. Ponsonsy, Limited, 116, Grafton 
Street, Dublin. 


Witttam Westrty & Sox, 28, Essex 
Street, Strand, London. 
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On THE CONTINENT. 


Ernest Leroux, 28, Rue Bonaparte, 
Paris, France. 


Martinus Nisuorr, The Hague, Hole 
land, | 


In Inpra, 


The Manager, Imperial Book Depét, 
Delhi. 


Gutas Sineh & Sons, Mufid-i-’7Am 
Press, Lahore. 


Manager, Punjab Law Book Depét, 
Anarkali Bazar, Lahore. 


Rama KrisHna & Sons, Book-seller 
and News Agents, Anarkali Street, 
Lahore. 


Honorary Secretary, Punjab Religious 
Book Society, Anarkali, Lahore. 


N. B. Marsvr, Superintendent and 
Proprietor, Nazir Kanun Hind Press, 
Allahabad. 


D. B. Taraprorevana, Sons & Co., 
Bombay. 


Tuacker, SPINK & Co., Calcutta and 
Simla. 


Newman & Co., Calcutta. 

R. CamBray & Co., Calcutta. 
THackxer & Co., Bombay. 
Hiaatnsotnams, Limited, Madras. 


T. Fisoer Unwin, Calcutta. 


V. Katyanaram Iver & Co., 189, 
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Proceedings of His Honour the Lieutenant-Governor of the Punjab in the 
Department of Revenue and Agriculture—Agriculture, No. 23094, 
dated 16th December 1918. 


READ— 


A Letter No, 49150-F. 2, dated the 2nd December 1918, from the Junior Secretary 
to the Financial Commissioner, Punjab, forwarding, with the remarks of tke 
Financial Commissioners, the Annual Report on the Operations of the Department 
of Agriculture in the Punjab for the year ending 30th June 1918. 


THE salient points in the working of the Agricultural Department dur- 
ing the year have been well brought out in the Financial Commissioner’s note. 
Progress, though still handicapped by inadequate staff, has been continuous, and 
the separation of the Department of Industry from the Director’s charge 
should ensure more thorough supervision and control in the future. Owing to 
the war no increase in the superior expert staff has been possible, but since 
the year closed sanction has been accorded to an addition of 15 Agricultural 
Assistants, as qualified men become available, to the cadréto provide for the 
more urgent needs of the department, and to enableit to expand its activi- 
_ ties outside the central and colony districts to which they have hitherto been 
maihly confined. The call of the department for increased staff both in the 
Superior and the lower grades of the service is, however, likely to continue for 
many years. The allotment of Rs. 11,67,000 made to this Province out of 
the wheat profits has brought the realisation of many new agricultural pro- 
jects closer, and future reports should set forth clearly, for the information 
of the Local Government and the Government of India, the progress made 
with the various sanctioned schemes and also of the measures taken for 
the utilization of the recent grant of Rs. 4,69,000 made by the Government of 
- India for agricultural education. Clearly there is no lack either of funds 
or of suitable objects for expenditure, and it is for the department to utilise the 
eee at its disposal as rapidly as the special difficulties created by the 
war allow. 


2. The number of applicants for admission to the Lyallpur Agricul- 
tural College during the year was 223 compared with 202 in 1917, while the 
number admitted as last year was 38. For the vernacular class there were 101 
applications and 37 admissions. There is room, as stated last year, fora second 
vernacular course, but the more immediate necessity at Lyallpur for a class 
for vernacular school teachers has been given precedence. The Lieutenant- 
Governor has, however, sanctioned the construction of a sarai at Gurdaspur 
which can accommodate the students, and as soon as this is ready and a@ teacher 
can be provided asecond class will be instituted there. The affiliation of the 
College to the Punjab University and the remodelling of the curriculum took 
effect from the year under review, and in connection therewith the staff was 
strengthened considerably. Givena strong Agricultural Faculty in the Univer- 
sity, the Lieutenant-Governor endorses Mr. Maynard’s opinion that the efficiency 
of the College asa place of instruction in practical agriculture will in no 
way be endangered by the changes that have been introduced, and that candi- 
dates for admission to the College are likely to be attracted from a wider 
field than hitherto. The examination results of the year were remarkably 
good, none of the students having failed to pass and nearly a quarter of the 
total having been place in the first class. The success of the College as of 
the department generally will mainly depend on the extent to which it 
commands the confidence and enlists the co-operation of the agricultural com- 
munity. In recent years it has secured both in an increasing degree. One 
evidence of this is the increasing-desire of the large landholders to complete 
their education in the College, another is the demand among the same class for 
men who have graduated in the College. It is, however, important to secure 
that those admitted to the College should be mainly drawn from the landholders’ 
classes, and in future reports figures should be given to show how far this 
result is being attained. 
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8. A block of 625 acres in the Ganji Bar (Montgomery District) has 
now been allotted for the experimental station sanctioned for research work 
on various types of sterile soil on the Lower Dari Doab Canal. <A fur- 
ther area of 1,000 acres has been selected for the trial of the methods proposed | 
by the late Mr. Barnes, while other plots have been assigned for the trial of 
reclamation by bullock power. Laboratory investigation of the soils included 
in the experimental block has been begun, but no very definite results can yet 
be announced. His Honour agrees with the Financial Commissioners that the 
duration of the cure of alkaline lands at Narwala is a question to which refer- 
ence in future reports is desirable. Problems connected with water saving are 
receiving considerable attention at Lyallpur and elsewhere, and some interest- 
ing results have been revealed by experiments to test the comparative effects of 
several waterings in the case of various crops. An impetus will be given to the 
investigation of these problems by the establishment of a farm at Roda Koru 
for their scientific study. This again is a problem that must be deferred until 
another Deputy Director is added to the cadre. If it-can be established that 
wheat, barley and oilseeds thrive better with two than with three waterings 
after sowing, that result would do much to solve the difficulties of canal 
supply, and the Lieutenant-Governor does not share the Director’s doubts as 
to being able to find a profitable use for the water so saved. The Irrigation 
Branch will have no difficulty in solving that problem. 


4. The ever-increasing popularity of American 4-}' cotton is evidenced 
by the figures given in paragraph 13 of the report. The total area in the 
colonies under this cotton was 390,000 acres, an increase of more than 
81 per cent. on the previous year. In the Lower Bari Doab Colony the area 
more than doubled. The great benefits reaped by Punjab agriculturists from 
the spread of this variety would in itself fully justify all the expenditure of the 
Department up-to-date. At a very moderate valuation the extra gain to 
the producer in the present year is at least 60 lakhs of rupees. The Lieutenant- 
Governor is glad to observe that the maintenance of the purity of this variety 
is receiving close attention. The area under Punjab 11 wheat has risen from 
97,000 to 196,480 acres during the year; it is understood that some 200 maunds 
of Mr. 'Milne’s new selection are being distributed this year. Mr. Milne’s 
statement of the superiority in the matter of yield of the variety known as 8-A 
receives strong corroboration from many sources, and if its value for milling — 
purposes is also established, the Department will doubtless push this variety 
on a larger scale. 


5. In connexion with cotton sales it is satisfactory to learn that the 
posting of Bombay prices at 18 markets assisted the growers in securing the 
full value of the crop. The transfer to certain Co-operative Societies of some 
of these cotton sales was recently noticed by the Lieutenant-Governor in the 
review of the work of the Oo-operative Department, and His Honour agrees 
with the Director that the work is a more legitimate occupation for such 
societies where they exist or can be established than for the Agricultural 
Department. 


6. High prices and difficulties in obtaining material have hampered 
the work of the Agricultural Engineer during the year, and there has been some 
decrease in the amount of well work accomplished. There is a vast field for 
experiment especially in the districts which have no canal irrigation, and the 
Lieutenant-Governor trusts that as the temporary difficulties created by the 
war disappear, this important work will receive the attention it deserves. 
The sale of imported implements underwent a large decrease during the year 
owing partly to restrictions on import but mainly to the advance in prices. 


7. The movement for the creation of demonstration farms is taking 
a firm hold in many districts, and its further development only awaits an 
increase in the supply of qualified managers. Demonstration plots on a small 
scale are being started in the Gurdaspur and Jullundur Districts by members 
of Co-operative Societies, and their multiplication is likely to have a far-reaching 
effect on the spread of improved methods of agriculture. An interesting 
innovation of the past year has been the organisation of itinerating parties for 


the purpose of conducting exhibitions of improved implements in outlying 
villages. 
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8. The reports of the Principal, Agricultural College, and of the 
various expert officers of the Department which appear in the appendices are 
most interesting reading. Some of these officers complain of being restricted 
in the matter of space, while others have perhaps taken more than the 
importance of the subject matter demands. The Financial Commissioner 
might, perhaps, in consultation with the Director, reconsider the various limits 
fixed, making it clear that while Government in no way desires to damp the 
enthusiasm of officers engaged on such engrossing and important investigations, 
their annual reports are intended to be a summary of the results of their work 
and not a medium for controversial discussion. 


9. Sir Michael O’Dwyer took occasion last year to express his appre- 
ciation of the services of Mr. Townsend, as Director of Agriculture, and need 
only add that the experience of another year confirms the value of the @work 
done by him and the experts of the Department, of whom Mr. Roberts and 
Mr. Milne, in particular, have done work of great value to the Province. The 
ereat success achieved by the Department in recent years is largely due, as 
pointed out in paragraph 18 of the report, to the cordial relations with the 
officers of and workers in allied departments, and future progress will depend 
not only on the maintenance of those relations, but on close and friendly 
co-operation and unity of purpose within the Department itself. | 


OrpER.—Ordered that a copy of these remarks be forwarded to the 


Senior Secretary to the Financial Commissioners, Punjab, for the information 
of the Financial Commissioners, that they be published in the Punjab Gazette, 
and submitted with copies of the report to the Government of India in the 
Department of Revenue and Agriculture. 


By order of His Honour the Lieutenaut-Governor of the Punjab, 


E. JOSEPH, v 


Offg. Revenue Secretary to Government, Punjab. 


> 
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No. 491-50-F-2. 


FINANCIAL COMMISSIONERS’ OFFICE : 
‘ Dated Lahore, 2nd December 1918. 


Irom 
W. R. PEARCE, Esq, 
Junior Secretary to the Financial Commissioners, 
Punjab, 


To 
EK. JOSEPH, Esq,, !.C.S., 
Offy. Revenue Secretary to Government, Pungab, 


The Hon’ble Mr. H. J. Maynard, C.8.1., 1.C,S. 
Sir, 

In continuation of this office letter No. 491-50-F-1, dated 28th November 
1918, I am directed to forward a note containing the Financial Commissioner’s 
remarks on the Annual Report on the Operations of the Department of Agri- 
culture, Punjab, for 1917-18. 


T have the honour to be, 
SIR, 
Your most obedient servant, 
W. R. PEAROE, 
Junior Secretary to the Financial Commissioners, Punjab. 


193 FC—476—3-12-18—SGPP Lahore, 
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Financial Commissioner’s note on the report of the Agricultural Department 
~ for 1917-18. 


1. The prominent features of the past year’s record of the work of the 
Agricultural Department are the pressure for further development of the work, 
and the difficultiesiu the way of meeting that demand. The difficulties are 
partly the result of the war in making impossible the expansion of the superior 
expert staff, in increasing the demand for the services of the qualified. Agricul- 
tural Assistants, notably for Mesopotamia, and in preventing the supply of 
material or greatly raising the price of it. They are partly also the result_ of 
the short supply of Agricultural Assistants, due to the small outturn of quali- 
fied men during the period in which the applications for admission to the 
Agricultural College fell off. This last deficiency will tend steadily to correct 
itself, as the large number of applicants to the College (228 for 53 vacancies) 
sufficiently indicates. But war conditions, in respect to the supply of superior 
staff, the scarcity of material, and their high prices, must be expected to affect 
the activities of the Department throughout the present year. 


2. The Agricultural College, now an affiliated college of the Punjab 
University, with a revised curriculum anda staff already somewhat strength- 
ened to meet the requirements of University advisers having a wide experience 
of teaching, offers to students the bait of an Agricultural Degree, and should 
attract applicants from a wider field. Mr. Maynard does not feel any appre- 
hension that these changes will imperil the efficiency of the College, asa 
place of instruction in practical Agriculture. On the contrary the exercise 
of the University’s influence through the medium ofa strong Agricultural 
Faculty including teachers in the College itself as well as teachers of Science 
in other colleges, must necessarily be beneficial. Examination results are 
excellent except in Entomology. It is satisfactory to find that eight students 
of the large land-holding class or from the Aitchison Chiefs’ College have been 
admitted for the session, 1918-19. Six of these are candidates for the full 
degree course. Two students from the province of Sindh have also, it is noticed, 
been admitted. The contribution to the general agricultural education of the 
Province, which may be expected from the Lyallpur College, is shown by the 
decision to establish.a class for Vernacular School teachers there, An even 
more important project is that for the location of a new Central Training 
College in close proximity, so that students of teaching will have the benefit 
of the experimental farm and the lectures given by the Agricultural College 
staff. The Financial Commissioner regrets that it should be necessary to start 
a vernacular class at Gurdaspur where teaching equipment and facilities are 
necessarily smaller than at Lyallpur: but he recognises that the instruction 
of teachers must take precedence, and that the arrangement made was the 
inevitable one. 


3. The reclamation of barren land in the Lower Bari Doab Colony is 
one of the important works which is held back by the lack of adequate superior 
staff. The institution of an experimental farm, ultimately, it is hoped, to 
become the head-quarters of a reclamation circle under the control of a Deputy 
Director, has been sanctioned by Government and laboratory investigation has 
been commenced by the Agricultural Chemist. The Financial Commissioner 
potices with interest that one of the methods being tried for the investigation 
of the deflocculated nature of the clay in bara land is an electrical method. 
The report of the Professor of Agriculture contained in Appendix VI to the 
annual report deals with district work in the Chenab Colony : but makes no re- 
ference to the important question of the duration of the cure of alkaline lands 
at Narwala. In dealing with the report for 1916-17 the Financial Commis- 
sioner remarked that a careful record of each season’s crops ought to be kept 
after inspection by the Deputy Director of Agriculture: since on the duration 
of the cure depend important deductions regarding the efficacy and financial 
value of similar measures elsewhere. To these remarks he now adds that the 
matter is one which should receive notice in the annual reports. 


4, 4-F. cotton—a selection of Mr. Milne’s—continues to make headway 
in the colonies, the area which it occupies being 390,000 acres against 215,000 
in the preceding year. Punjab 11 wheat has more than doubled its area in the 
colonies in the year under report, but Pusa 12 is more popular in the well- 
irrigated tracts of Hoshiarpur, Jullundur and Sialkot. There is no finality 
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about any of these selections, and the willingness of the Department to push 
the best, whatever its origin, isa wholesome sign. ‘There are indications that 


Mr. Milne’s 8-A wheat may prove as goodas Punjab 11 or even better: but - 


what is the best in one tract is not necessarily best in another, and it has to be 
realised that the work of the Agricultural Department is not yet distributed 
with an equal intensiveness over the whole of the Province. ; 


5. Mr. Roberts has described in the section of his report dealing with 
cotton seed farms the precautions which are taken to keep the seed pure. The 
Financial Commissioner trusts that the Feonomic Botanist’s apprehension that 
these measures will not avert deterioration, will- not be borne out by facts. 
The warning deserves respectful attention but the Financial Commissioner does 
not accept the inference that it is the work of a specialist to keep the improved 
types pure. ) 


6. The formation of Cotton Sale Associations, which may be hoped in 
course of time to establish a commercial reputation for the quality of their 


cotton, marks the beginning of a movement that is likely to be of great benefit. _ 


The question of the lease of land for cotton growing to the British Cotton 
Growing Association is still in suspense, because it is uncertain to what extent 
the encouragement of cotton growing within the Empire will be taken up by 
the Government of the United Kingdom. It is understood, however, that the 


Committee of the British Cotton Growing Association retains a lively interest 


in the project, though it will ask for a modification of certain of the terms. 
The advantage expected from the intervention of the British Cotton Growing 


Association in Punjab ‘cotton growing, is that it will introduce Punjab © 


American cotton direct. to the British market, and facilitate the securing of 
adequate prices for the pure article. | 


7. In paragraph 6 of his remarks on the preceding year’s report, — 


Mr. Maynard drew attention to the desirability of exhibiting the financial 
results of manurial experiments at the Lyallpur, as at the Gurdaspur farm. 
This has been overlooked. As the Director has remarked some of the most 
important experiments in progress are those for the ascertainment of the best 
times and amounts of irrigation. It is certain that much canal water has been 
wasted in the present, to the detriment of the public health and without 
advantage to agriculture (or even to its detriment) : and the question is one of 
vast economic and hygienic importance. 


8. The work of the Agricultural Engineer has been seriously affected by 
the unfavourable conditions which have prevailed, and there is a reduction in 
the well work done in the province. The construction of a properly equipped 
workshop at Lyallpur has been agréed upon in principle but held over by 
reason of war prices and shortness of material. The Financial Commissioner 
notices. that the sample grain bin of reinforced concrete constructed by 
Mr. Miller Brownlie at Lyallpur has led to the manufacture of 8 maund bins 
of this material, at a cost considerably less than that of iron bins. 


9. The enquiries into the management of municipal sewage farms in 
which the Lyallpur experts recently co-operated with the Sanitary Board have 
led to the designing of experiments by Mr. Wilsdon, the Agricultura] Chemist, 
into the most economical methods of applying sullage to agricultural land, and 
land has been placed at his disposal for this purpose by the Lyallpur Munici- 
pality. 


10. The most important change in the Department. during the year 
under report has been the. division of the charge of Agriculture from that of 
Industries. Mr. Townsend, who has been Direetor of Agriculture for 4 years, has 
become Director of Civil Supplies, retaining the charge of Industries, and giving 
up that of Agriculture. Mr. Maynard has on previous occasions expressed his 
high appreciation of Mr. Townsend’s work, and he now has to add his regret 
that Mr. Townsend is lost to the Department. He feels that a progressive 
department such as Agriculture could hardly have found a better head, and 


that a debt of gratitude is due to Mr. Townsend for the smoothness of the rela- - 


tions maintained and for the marked successes achieved during the past years. 
LAHORE: ~W. R. PEARCE, . 


— The 29th November 1918. Junior Secretary to the Financial 


Commissioners, Punjab. 
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Annual Report 


. ON THE 


Department of Agriculture, 
Punjab, 


FOR THE YEAR ENDING 30th JUNE 1918. 


1. Toward the close of the year under report the Department of Agri- 
culture and Industry was divided under two 
Directors, Mr. Townsend whose work had become 
excessive owing to the growth of the department and the additional charge of 
the Directorship of Civil Supplies retaining charge of Industries while I was 
appointed Director of Agriculture. 


Staff. 


Mr. Roberts was on deputation with the Indian Cotton Committee on 
two occasions aggregating between 6 and 7 months, when Mr. Wilsdon acted 
as Principal of the College. Maulvi Fateh-ud-din continued to officiate as 
Deputy Director at Gurdaspur in the room of Mr, Southern whose death long 
feared has now been officially announced. Mr. Faulkner has continued at 
Lyallpur assisting Mr. Roberts as associate professor and assistant in district 
work. Three new assistant professors and 38 demonstrators have been added 
to the staff owing to the affiliation of the College to the University. 


_2. Principal Roberts’ report {appendix I ) shows a remarkable record of 
satisfactory work. The year opened with 82 
students on the roll, 88 and 384 in the first and 
second years, 4 in the third and 6 in the fourth year. The Rural Economy 
class could not be held owing to the Principal’s absence, but the vernacular 
class was held as usual, while arrangements have been made for opening a new 
class for selected vernacular middle school teachers, who may be able on their 
return to their schools to impart to their pupils something of the spirit and 
practice of modern agricultural science. The class actually opened immediate- 
ly after the close of the year under report, but it is permissible toadd that 
the Principal is sanguine regarding its results and that I found these teachers, 
when I visited Lyallpur in July last and saw'them at work on the farm, them- 
selves keenly interested in the experiment. The examination results are 
remarkable, cent. per cent. of the candidates being passed while nearly a quarter 
of the total number were placed in the first class. Except in the matter of 
entomolgy in which the external examiner (Mr. Howlett of Pusa) criticised 
‘the results very unfavourably, the reports of the examiners were much to the 
credit of the teaching. Mr. Howlett’s stand-point is not perhaps identical 
with that adopted at Lyallpur, but efforts are being made to remedy certain 
admitted defects. 


A second vernacular class will be started at Gurdaspur as soon as the 
staff is available for conducting it and meantime arrangements are being set on 
oot for erecting a sarai there on whose accommodation the vernacular students 
will have first claim, while visitors to the experimental farm will also be able 
to obtain much needed accommodation in it. The question of staff, both 
superior and inferior, is one which limits the expansion of the department’s 
energies at every turn. More deputy and assistant directors are needed and 
until we can expand our cadre of agricultural assistants (at present the sanc- 
tioned scale is below strength) it is impossible to develope District Board 
farms or expand further in any direction. This is a point which has to be 
borne in mind in dealing with applications for assistance from outside the pro- 
vince, whether from Mesopotamia, from Native States or elsewhere. 


The new quarters for the students from the Chiefs College are now 
built and occupied, but a large building programme consequent on the expan- 
sion of the college must be faced in the near future. Accommodation for 


The Agricultural College. 
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assistant professors, for subordinate staff, and for teachers class has to be found 
and enlargement of the students’ farm buildings and of the laboratories is 
essential. Itis also proposed to locate a new Central Training College in close 


proximity to and connexion with the Agricultural College, but the funds for 
this will be asked for by the Education Department. 


3. The Agricultural Chemist’s report forms appendix TI. Mr. Wilsdon 
has brought marked ability and enthusiasm to 
bear on the many important problems that await 
solution. The various problems reported in progress last year continue to 
receive attention, while arrangements are in train to start work on the Bara 
Experimental Station near Montgomery. Here again paucity of staff has 
impeded progress. There has been great difficulty in findig a capable agri- 
cultural assistant for the supervision of the work, which though it involves 
problems which can only be solved with the aid of chemistry would, not 
naturally be placed in the Chemist’s immediate charge. 


Chemical Research. 


4. The Economic Botanist’s report (appendix IIf) contains controver- 
sial matter that is not suited to an annual report of 
work done. It has already been returned for 
curtailment of its length, but Mr. Milne has pointed out that it is within the 
old limit prescribed (which was reduced very late in the day) and has professed 
himself unable to convey his remarks clearly in fewer words. Though not 
sharing this inability I have printed the report as it stands. 


Botanical Research. 


Mr. Milne has continued to work with energy in the field of economic 
botany in which he has already laboured with marked success in the past. In 
the matter of cottons his evidence before the Cotton Committee is -public 
property, but it is not advisable to comment on it in anticipation of the 
publication of the Committee’s report. He is afraid that the cotton now known 
as 4 F may deteriorate from the strain originally isolated. The maintenance of 
the purity of any successful variety is undoubtedly a problem as important as the 
evolution or isolation of a new variety better than that commonly grown. In 
this connexion attention may be invited to what is said by. Mr. Roberts in his 
report as to the measures adopted on the farm for the maintenance of the 
standard by which the district is practically restocked every fourth year. 


In wheats there seems reason to think that 8-A. may oust Punjab-1I, 
and it will be seen that Mr. Roberts is now prepared to give the seed out to 
zamindars. Mr. Milne’s researches on ear-cockle in wheat have brought him 
to the conclusion that with clean.seed the disease can be at once eradicated. 
Mr. Milne has written an illustrated monograph for publication and I have 
asked him also to prepare a brief leaflet for free distribution to farmers. 
Publication of his book on date palms has been unfortunately delayed owing 
to some.difficulty with the illustrations. 


5. Appendix IV contains the report of the Assistant Professor of 
Entomology. A separate report on the treatment 
of mango trees for prevention of attack by the 
monophlebus has been submitted to Government, and it is proposed next year 
to continue the experiment in a private garden of good variety mangoes. Seri- 
culture work has further expanded during the year, 921 ounces of seed being 
distributed by the department alone as against 700 last year, and owing to 
the high price that silk now fetches the rearer realised on an average Rs, 21-1-0 
against Rs. 15-11-0 in the preceding year, per ounce. We have now reached the 
stage when if sericulture is to be established as a cottage industry in the pro- 
vince a separate staff must be entertained, as the Assistant Professor of Ento- 
mology cannot spare the time from his legitimate duties, and on this question 
I shall shortly address the Financial Commissioners separately. The real crux 
of the situation lies to my mind in the provision of mulberry, towards which 
but very slow progress has at present been made. ‘The rearer, who has hitherto 
enjoyed the right of taking leaves free of cost is ordinarily a landless man. 
Neither the landowner nor the District Board: is going to put money into 
nulberries for the benefit of the menial. If sericulture is to be a commercial 
proposition there must be a margin of profit for the mulberry grower and we 
“shall have to see whether the rearer will care to keep worms when he has to 
pay the economic price of the leaf, 


Entomology. 
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Sericulture in schools is a vexed question, and has been gradually 
abandoned. The District Inspector usually prefers the production of the book- 
worm to that of the silk-worm. The Director of Public Instruction is however 
strongly impressed with the practical and educative value of the latter and steps 
are being taken in co-operation with him to restore this branch of the work. 


6. The Agricultural Engineer’s report will be found in Appendix V. 

; Advancing prices, increasing difficulty of obtain- 
ing material, restriction of goods traffic and the 
demands of Mesopotamia have all contributed to a reduction of the well work 
done in the province during the past year. Though the number of borings 
sank to 337 or 9 below the totalof the penultimate year, it is satisfactory that 
the percentage of success rose to 74°4 or 41 higher than in the year immediate- 
ly preceding that under report. I am less satisfied with our success in 
estimating the cost of tube well installations and am considering whether any- 
thing can be done to render our estimates more reliable. 


Agricultural Engineering. 


Much useful work has been done by Mr. Brownlie in connection with 
designing agricultural implements, etc., and we are now manufacturing 
d-maund capacity grain bins of reinforced concrete at a much lower cost than 
the Public Works Department could supply us with iron bins. ° 


7. There is nothing of special moment to report and as paper is to be 
economised I omit reference to these matters this 
year, but would note that Mr. Cousins’ appoint- 
ment as apiarist has terminated and that the Forest Department, to which 
the olive plartation has been transferred, hopes to have some progress to report 
next year. It is dealing energetically with the plantation. 


Poultry, bees and olives, 


8. There has been a great decrease in the sale of imported agricultural 


Weise implements of which only 725 were sold in the 


past year. 

Name of implement. Sold in 1916-17. Sold am 1917-18. 
Rajah plough a4: 379 63 
Meston plough ace. 4,264 557 
Other ploughs see 92 41 
Hoes Bed 10 10 
Harrows He 66 30 
Fodder cutters ast 42 Le 
Miscellaneous vos 20 13 

Total 3 1,863 725 


TOES So cee 


Owing to restrictions on import of machinery some implements have 
been difficult to obtain, but the decrease in sales is due primarily to the great 
advance in prices. On the other hand, 306 bar harrows manufactured at 
Lyallpur and sold below cost price, 182 Lyallpur drills and 59 Lyallpur hoes, 
have been disposed of. I noticed that some of the wood work of the bar 
harrows in stock at Gurdaspur was not seasoned, and was attacked by borers, 
but steps are being taken to secure a supply of seasoned shisham for their 
manufacture. These harrows are now being used with success on cotton and 
toria, though originally designed for wheat. Messrs. Brownlie and Faulkner 
are occupied in evolving a type of hoe on the lines of the Planet Junior and 
Mr. Roberts has an improvement on the Rajah plough in hang. 


9. Appendix VI contains Mr. Roberts’ report on the agricultural 
section of the Lyallpur Farm and his district 
work. The most important result in the wheat 

work is to confirm the conjecture that in Mr. Milne’s selection 8-A we have a 
_ wheat which may displace Punjab-11, and it will be interesting to see whether 
in the coming rabi it displaces the latter in popularity with those zamindars +o 
whom it is distributed. The experiments with Pusa-12 and Punjab-11 do not 
_ bear out the suggestion in last year’s report that the former will do with less 


Lyallpur Farm, 
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water than the latter. They merely show that there is no benefit in Pusa-12 
if two waterings are available (and there is the notorious drawback that birds 
attack it more readily) while if a third watering is procurable Punjab-11 res- 
ponds to the additional irrigation much more than its rival. 


The advantage of line-sowing over broadcast with cotton, owing to the 
facility of interculture, has been amply demonstrated and the practice is now 
being widely and increasingly adopted by zamindars. 


The experiments in saving water in cotton fields in May and June are 
very important. They were somewhat obscured by the unusual rainfall of last 
year and deserve the further prosecution which they are receiving. From 
what I saw during the present dry yearin July (when conditions were aggra- 
vated by poor germination following on last year’s excessive rainfall) 1 am 
inclined to think that a satisfactory solution of the problem will be reached, 
but it must of course be recognised that water saving will involve better culti¢ 
vation and more labour. There are indications too that both inthe case of 
wheat and toria water can be saved, but the problem of finding a profitable use 
for any water so saved has not yet been solved. 


10. The work of the Gurdaspur Experimental Farm is narrated in appen- 
dix VII. Maulvi Fateh-ud-din’s remarks on the 
climatic conditions of the year form an interest- 
ing illustration of the well-known fact that distribution of rainfall is of far 
more moment than its total volume. Varietal experiments with wheat tend to 
confirm the merits of 8-4, but the Deputy Director is wisely cautious in accept- 
ing conclusions. ‘The.manurial experiments have been continued but have not 
yet given any positive results, Among minor crops the test with groundnuts 
deserves attention. ‘The expenses of cultivation have not been mentioned, but 
if the average produce maintains the value of anything like Rs. 72 the acre, it 
is likely to become a popular crop. The new land at Gurdaspur has been very 
well cleared and was being prepared for chari when I saw it in June. 


Gurdaspur Farm, 


A part of the Sargodha Seed Farm has now been laid out for experimen- 
_ tal work, the main lines of research conducted being varietal wheat and cotton 
tests and water saving experiments in wheat on the lines of Mr. Howard’s 
work at Quetta (see appendix VII-a). None of the experiments done last year 
can be considered as conclusive, but it is interesting to note that here as else- 
where 8-A wheat which was tested against four other new selections and 
Pusa-12, with Punjab-11 as the standard, gave excellent results. 


11. Sardar Darshan Singh’s work on the Hansi Farm is summarised in 
Appendix VIII. The value of the experiments 
conducted here suffers from the inequality, and 
at many points the inferiority of the soil, and it will take some time to bring it 
to a sufficiently uniform standard. The abnormal rainfall conditions of the 
year further obscured results. The plant to plant selection among desi cottons 
is an interesting line of work but at present very far from complete. 58 rows 
were grown this year from 58 plants selected last year for their ginning percent- 
age of over 35 (maximum percentage of any one plant 43:5). From these 58 
rows 38 plants have been kept for next year’s seed, with a ginning percentage 
of over 41 (maximum of any one plant 47). Sardar Darshan Singh is of 
opinion that further improvement is possible but it has yet to be proved that se- 
lection will give a variety whose lint percentage comes true: and we need, I 
think, to watch the effect of a high lintage on the fertility of the seed. Here | 
as elsewhere 8-A did best in the varietal wheat tests. The outturns of barani 
wheat (Punjab-14) are remarkable, but climatic conditions at sowing time were 
peculiar. The ensilage experiments are noteworthy ; these are being con- 
tinued. 


Hansi Farm. 


12. It has been decided to start a farm at Roda Koru for the scientific 

Water saving experiments, study of the many problems connected with “ agri- 
cultural hydraulics, ” but it is impossible to initiate 

this in the immediate future for lack of staff. Meantime at Lyalipur and else- 
where many of these problems are receiving attention, not the least important 
among them being the optimum times and amounts of irrigation. At Lyallpur 
there is definite evidence that the third watering after sowing (whether or no 
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any other use could be made of the water then available) reduces the outturn 
of wheat by 10 or 12 per cent. It would be well if the dates of irrigation and 
rainfall data were-in future incorporated in these statements. At Sargodha 
wheat not watered after sowing gave close on 15maunds per acre while the 
district average on the canal tract is put at rather less than 10 maunds, but this 
result must be received with considerable caution. It is proposed to attempt 
some further experiments in zamindars’ fields in the Lower Jhelum Canal. Rai 
Sahib Lala Sewak Ram tried some experiments at Gangapur on Pusa-12. He 
experimented with two, one and no waterings after sowing, so that we have here 
no evidence as to the deleterious effect of a third watering. As in the previous 
year the best results were obtained with two waterings, the outturn being 274 
maunds per acre. One watering gave 24, maunds. These results do not differ 
very materially from those obtained the year before, but a greatly larger out- 
turn {194 maunds) was obtained with no watering ; the rainfall conditions were 
very suitable however. In the case of toria with which similar experiments 
were tried at Lyallpur a second watering appeared to diminish the yield in the 
early sown crop by a maund, but it increased the yield by 14 maund in the case 
of late sowings. 


13. Mr. Townsend showed graphically in paragraph 16 of last year's 
report the remarkable development of 4-F cotton 
throughout the colonies. The figures this. year 
(in acres) are quite as remarkable, ‘for it is obvious that the ‘same geometric 
ratio of increase cannot be expected to persist— 


District work. Cotton. 


1917, 1918. 

Lower Chenab Colony oo ..- 120,000 190,000 
Lower Jhelum Colony i peel 500 16,000 
Lower Bari Doab Colony ... ... 80,000 173,000 
Chunian Colony, &c. ay m4) 3,500 10,000 
Upper Jhelum Colony ae et x 1,000 
Total --. 215,000 390,000 


Mr. Roberts estimates that 80 per cent. is practically pure 4-F. The 
growth on the Lower Bari Doab Colony is specially remarkable and }I 
look forward to seeing this colony the cotton colony par excellence of the 
province as the Lower Chenab Colony is the prime wheat tract. 


14, Mr. Roberts’ notes on cotton sales are interesting. The inaugura- 
tion of private sales is a most gratifying feature, 
for the cotton auction work occupies in the season 
a great deal of the time of the staff and is work which, however necessary at 
the start, is hardly a legitimate occupation for the department. I am hoping 
in co-operation with the Registrar of the Co-operative Credit Societies to hand 
over one of our sales this autumn as an experiment to one of his cotton sale 
societies. It will be necessary in the first instance to lend the society the 
services of a grader, but I look forward to the time when societies of this nature 
will have their own skilled graders whose hall mark will be accepted by the 
trade as a sufficient guarantee of standard. Bombay cotton prices were posted 
at 18 markets. The information thus published appears to have facilitated 
the securing of the full value of the crop and the experiment will be repeated 
this year, but this too, if commercially justified at all, is an item of expenditure 
which should ultimately be taken over by the societies who profit by it. The 
Okara Zamindars’ Society, to which Mr. Roberts alludes, issued an interesting 
report in print under the signatures of Colonel Cole and Major Vanrenen on 
their auction of January 22nd when some 18,500 maunds of pure 4-F were 
sold. This publication is an interesting example of the value of the new move- 
ment, which is capable of becoming a potent force for good in the country side 
as well as for the profit of the producer. Mr. Roberts’ remarks on the ‘provi- 
sion of wagons for shifting this winter’s cotton crop merit attention. I have 
already brought the matter to the notice of the Director of Civil Supplies. The 
option on the 7,500 acres of land at Khanewal which was given to the British 


Sale of cotton. 
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Cotton Growing Association will expire on the 30th September and a reply is 
awaited from Mr. Hodgkinson who after his visit to India undertook to discuss 
the matter further with the Association of which he is a member. : 


15. Thearea under pure Punjab-11 wheat is estimated to have more 
than doubled itself in the year under report, the 


_ District work. Wheat. . : 
figures conjectured are in acres— 


1917. 1918, 

Lower Chenab Canal at ie 60,000 100,000 
Lower Jhelum Canal an te OA 45,000 
Lower Bari Doav Canal... oe) 50,000 
Upper Jhelum Canal Bk if, aes 1,480 
Total pie cag t00 196,480 


while Mr, Roberts estimates at least another 750,000 acres with not more than 
10 per cent. impurity. A lakh and-a-half of rupees has been advanced for the 
purchase of seed for the coming season, apart from what is stored by the people 
themselves through the agency of the department. Of the future of 8-A 
I have already spoken. In Hoshiarpur, Jullundur and Sialkot Pusa-12 con- 
tinues to be the most popular wheat and is spreading. Mr. Peake, pro- 
prietor of the Solon Brewery, has been popularising this wheat in Sirmur and 
the Simla Hills. In the Hariana tract opinion is reported to be divided, but 
on the whole Pusa-12 seems to be preferred for well lands and Punjab-11 for 
canal irrigation. 


16. There can be no doubt that interest and belief in the activities of 
the department gain ground annually. There is 
a more live tone in the proceedings of agricul- 
tural associations and a keener realisation of the possibilities of agricultural 
advance on co-operative lines. In this connexion it is interesting to note that 
a research scholarship has been awarded to the best student of the year, Chanda 
Singh, and that the subject selected for study is “Co-operative credit in its 
relation to agricultural development.” His studies will be directed partly by 
Mr. Roberts and partly by Mr. Calvert and the period spent in research should 
prove stimulating and fruitful of results. 


District work. General. 


District Boards, aided in initial outlay by grants from the wheat profits 
are coming forward with proposals for demonstration farms. I have succeeded— 
not without weakening staff elsewhere-—in finding one agricultural assistant for 
the Rohtak farm, but at Amritsar, Sialkot, Ludhiana, Jullundur, Mianwali, 
Gujranwala, Ambala and Karnal the development of these farms is in abeyance 
owing to the inability to find assistants, a lack which has also prevented 
work on the rice farm on the Upper Chenab Canal from being started, though 
the land has been acquired. District work could be extended in many pro- 
mising fields, were men available. A useful line of advance is the provision of 
small demonstration plots which are being started in Gurdaspur and Mont- 
gomery to be worked through co-operative credit societies by the zamindars 
themselves under the guidance of the agricultural assistant of the district. 
Successful adoption of new methods by the zamindar himself carries conviction 
to the mind of his brother farmers quicker than its demonstration ona Govy- 
ernment farm. Similarly short loans of agricultural implements to the people 
themselves are more productive of results than demonstrations at fairs, though 
the latter method was also adopted. In the Gurdaspur circle about 614 imple- 
ments were lent out in the year. Another method of popularising these novel- 
ties has been adopted in sending itinerating parties through the villages to work 
them. | 


17. Amongst minor crops to which attention has been paid are millets, 
Japan sarson and potatoes. Owing to the heavy 
rain of the last year jowar seed was procurable 
with the greatest difficulty. Aid was given by sending an agricultural assis- 
tant to Hoti Mardan to purchase good seed. The “ Australian bajra” has 
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become very popular in the Gurdaspur circle and the Deputy Director of Agri- 
culture is now separating and testing comparatively the mixed strains contained 
in it. The Deputy Director of Agriculture, Hansi, notes that it is attracting 
attention in Ferozepore and Kaithal, and that it suits heavy irrigated soils. 
The growth of Scotch potatoes continues to expand in the Simla Hills, their 
yield being quite double that of the old variety. Potatoes are an important 
crop in Sialkot. The department undertook with some success to demonstrate 
the storage of seed in sand as protection against the rot caused by the havoe 
of a moth. Unfortunately the treatment has not been effective against the 
Rhizoctonia fungus which has caused widespread destruction of the seed crop 
this year. Attention is being directed by leaflet and otherwise to the value of 
castor a8 a crop. 


18. The need for economy in paper and the slightness of my present 
Bee acquaintance with the activities of the depart- 
ae ment have induced me to shorten this report. 
I have however seen enough in the short time since I took charge to appreciate 
the good work unobstrusively done by the officers of the department, English 
and Indian alike, and also by the subordinate staff. Mr. Calvert, Registrar 
of Co-operative Credit Societies and his joint registrars, Messrs. Darling and 
Strickland with their staffs are enthusiastic helpers. The Deputy Director 
at Gurdaspur is indebted to Mr. Estcourt} Deputy Commissioner, for the keen 
interest taken in the work of the farm. Special mention has been made in 
the Lyallpur report of the assistance rendered in every aspect of the depart- 
ment’s work by Mr. Kitchin, late Deputy Commissioner of Lyallpur, 
while the Assistant Director at Montgomery desires to acknowledge the help 
uniformly given by the late Mr. R. D. Thomson, Colonization Officer, and 
Mr. Henriques, Deputy Commissioner of the district, and Mr. Cannell, Su- 
perintending Engineer of the Lower Bari Doab Canal, and Messrs. Chambers, 
Jesson, Dhody, Varma, Purves and Gibb, Executive Engineers of the Lower 
and Upper Bari Doab Canals and the Upper Sutlej Inundation Canals. To 
all these gentlemen and to many mre helpers throughout the province thanks 
on behalf of the department are due. 
E. JOSEPH, 


Director 0 Agriculture, Punjab, 
The 10th September 1918. 
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APPENDICES. 


APPENDIX I. Saline 


Report of the Principal, Punjab Agricultural College, -Lyallpur. 


I held the charge of the Office of Principal during the session 1917-18, except from 
October 10th to December 18th and from January 16th to 18th May, when owing to my 
duties on the Indian Cotton Committee, Mr. Wilsdon, the Agricultural Chemist, acted for 
me, ‘The session was noteworthy in several respects, viz.— 


(a) It was the first year in which we worked as an affiliated College and the 
teaching given to the first year was for the University course. This will 
involve a certain amount of extra work for the next three years, or until the 
old course is finished. ; 


(6) In order to fulfil its function in influencing the education of the Province it 
was decided to start a class for Vernacular School Teachera in the session 
1918-19. This is now in progress. 


(c) Arrangements were made for admission of Jarge Jand-holders and men from the 
Chiefs’ College, Lahore. This bad been uuder consideration for about three 
years and 8 students of that class have been admitted for the session 
1918-19. It was also decided to admit students from Sindh at the request 
of the Commissioner in Sindh, as itis realized the practical value of the 
training at Lyallpur will be very much greater for such students than the 
training given at Poona, where conditions are so radically different. Two 
out of 4 students proposed to be sent have been admitted to the College, 
session 1918-19, 


War Service.—In addition to supplying 2 men to the Signal Company the College 
has been asked to supply 15 agricultural assistants for Mesopotamia. A number of names 
are being sent up for the latter. The College is fortunate in being asked to contribute 
directly to the carrying on of the war by helping in the growing of foodstuffs in Mesopo- 
tamia, 

The session ending June 1918 is a record of satisfactory progress. Keen interest has 
been shown by the putlic in the institution. The demand for admission was 150 in 1917 
and 223 in the present session. In the seesion under report we were able to select a large 
number of Matriculatee, who had passed in the first division, and this was still more the case 
in the present year. 

The number of students admitted was 88 and 87 in vernacular class. Ont of the 
first year students, 8 resigned or left the College. To guard against this in future we have 
admitted 58 students this year and so far only 2 have ieft. 


No class for Revenue Officers in Indian Rural Economy was held this year. 


Vernacular Class.—There were 101 applications for admission into this class. The 
number of vacancies was limited as room had to be made for 10 men sent by the Registrar, 
Co-operative Credit Societies, Three Court of Wards students were also admitted. This 
left fewer vacancies than usual for ordinary students. The total number admitted to the 
class was 37, of whom 24 were ordinary students, 


The question of starting a second vernacular course has been considered. As facilities 
at Lyallpur are exceptional the idea was to start a second class at Lyallpur, but during the 
session under report it was decided to institute a class for vernacular school teachers and this 
is now in operation. Future expansion along the lines of the old vernacular course will, there- 
fore, take place at Gurdaspur and Hansi, the two other cirvle headquarters of the Department 
in the Province. Lack of staff and other developments will probably cause another 2 years’ 
delay before a class can be successfully started at Gurdaspur. It must be emphasized that the 
training given in the vernacular course is capable of immediate practical application as the 
boys return to their’land except the few who are taken on as mukaddams in the Department. 
The value of the teaching is, therefore, very great in connection with the District work of a 
circle and should be regarded as important in any considered scheme of agricultural develop- 
ment and progress. ‘The class at Lyallpur spends {th of its time in the Agricultural section 
and ith in other sections, vis., Botany, Entomology, Veterinary Science and Agricultural 
Engineering. As all this has to be carried out by one man at Gurdaspur cr Hansi, the 
teachers appointed there must undergo one year’s experience in the full course given at Lyall- 
pur so as to know exactly the scope and range of the teaching. 


Ezaminations.—The following table gives details of examinations held and the number 
of students at each examination :— 


| Number of Number of Number of etndents 
Class. students stuients who obtained 1st 
examined, pas-e?. Cinss. 
Diploma .. oe’ fre ~ | 6 6 I 
8rd year... ase = as 4 4 o18 
Leaving Certificate ... de oil 34 34 12 
lst year... mae aa ae 80 5G 3 
Vernacular Class Re Hi he $l 81 iS) 


a I el eee ee eee 


il 


Scholarships. —The Entrance Examination for the year 1918-19 was held on the 6th 
May 1918; 150 candidates appeared in the examination of whom 10 have been awarded Gov- 
ernment Scholarships. e 3 


Application for admission.—The following table shows the number of applications for 
admission from each division as well as from Native States, Sindh and other Provinces :—= 


EINE 


= i - 2 — - 
NomMINAatTiow BY DEPUTY 


CoMMISSIONEBS. nia: 
Division. Total. 
Degree Course. Deen Degree Course. ne 
Ambala ... ™ nee 7100 6 1 a 2 11 
Jullundur ase oe 12 4 13 6 _ 86 
Lahore a. ie aa 12 9 28 14° H 58 
Moltan .. ee Hf 16 4 27 18 60 
Rawalpindi obs bse 7 tes 12 | 7 26 
N orth-West Frontier Province ... beh pe tec 1 1 
Native States and other Provinces at aa 8 er} 24 
Chiefs’ College at ag 6 2 8 


Of the aboye I have in all selected 53 candidates for admission. 


Following scholarships were awarded by District Boards and other institutions for the 
English Course :-— eo 


One each by Jhang, Jullundur, Dera Ghazi Khan, Ferozepore and Hoshiarpur and 2 
by Rohtak. 


Following scholarships by District Boards were also awarded for Vernacular Class as 
per detail below :— 


One each by Gujrat, Montgomery, Jhang, Muzaffargarh, Hoshiarpur and Gujranwala, 
and 2 by Rohtak and Mianwaliand 8 by Lyailpur and 8 by Registrar, Co- 
operative Credit Societies, 


Endowments— 

Rs. 
Rai Bahadur Mohan Lal we ae och 144 
Jind State ... bee a eas an 420 
Patiala Ae wa oe oe ee 240 
Chamba ... ab Tr Gr ais 180 
Kashmir 4. a toe ove sea 327 
North-West Frontier Province 556 oan oi 600 


I wish to express my hearty thanks to all these donors for their generous support to 
the cause of the agricultural education in the Province. | 


Government Research Scholarship.—This was awarded to Chanda Singh who stood first 


in the Diploma Examination. The subject selected for study is “ Co-operative Credit in its 
relation to agricultural development.’’ 


* Buildings.—Further estimates are being called for for extensions to the College and resie 
dential buildings. ' ne 


Provision will be necessary for a Boarding House and buildings for the New Teachers® 


Class which has just commenced. The cost of the latter will be borne by the Education 
Department. 


Hight quarters built for the Court of Wards and Chiefs College students which are in 
use now, will require some additions and alterations in view of experience gained this year. 


Hostel, Clubs, eto-The general health of the students has been quite satisfactory 
througout the year, oat == a 


iil 


Social intercourse between staff and students has been satisfactory and some of the news 
assistant professors have given much satisfaction in this respect especially in games, Lala 


Jai Chand, Superintendent of the Boarding House, has continued-to work well and given me 
invaluable assistance. 


As noted already the duties of Principal were carried out by Mr. Wilsdon from 18th 
October 1917 to 18th December 1917 and from 6th January 1918 to 12th May 1918 during 
- may absence on Indian Cotton Committee. Mr. Faulkner, 3rd Deputy Director of Agriculture, 

conducted the teaching work. Three assistant professors, viz., Chemistry, Botany and 
English, have ‘been added to the staff. Three demonstrators have also been sanctioned of whom 
one has been recruited so far. ‘The other posts will be filled as soon as suitable men are forth- 
coming. These additions to staff were necessitated under the regulations of the Punjab 
University to which the College is now affiliated. 


College Prospectus and Syllabus.—-An amended prospectus is being submitted for sance 


aye a Government, The syllabus for the 2nd part of the 4 years’ course will be put up 
shortly. 


W. ROBERTS, 
Principal, Punjab” Agricub¢ural College, Lyalipur. 
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APPENDIX IL. 
Report of the Agricultural Chemist, 


1. Staf.—Mr. B. 8S. Mehta, Research Assistant, went on‘one year’s leave without pay 
on 8th August 1917 to work as Chemist to the Indian Dairy Company, Anand, Bhai Balwant 
Singh was appointed in his place on lst December 1917. 


2. Provincial Work.—65 samples of soils, manures, feeding stuffs, fodder, cotton and 
other materials were analysed for the Department and for private persons. 


3. Reclamation of barren land tn Montgomery.—(a) The Ganji Bar Experimental 
Station.—The proposal made last year for the institution of an Experimental Farm for the pur- 
pose of research work on the various types of sterile soil met with on the Lower Bari Doab 
Canal has been sanctioned by Government and an area of a block of 625 acres in 138 of 9-L 
has been allotted, in which the required diversity of soils is found. Besides this an area of 
1,000 acres has been selected for the trial of the methods proposed by the late Mr. Barnes and 
yet more land has been allotted for the trial of reclamation by bullock power and for leases to 
selected cultivators who will work under the direction and control of the Department. The 
work has been put under the control of the Agricultural Chemist, but will, through lack of 
staff, be necessarily and mainly limited to experimental work for the present. It is intended 
however to develop this large block of land allotted for the various schemes in such a way that 
it may conveniently become the hoadquarters of a Reclamation Circle under the control of a 
Deputy Director. 


(b) Laboratory investigation—180 samples of the soils included in the experimental 
block have been taken and are under investigation. Conventional methods of soil analysis 
show that there is no constitutional peculiarity which distinguishes the barren soils from adjoin- 
ing normal and culturable land. Special methods have consequently been needed to determine 
the deleterious factors influencing the soil fertility. It has been found that the salinity of the 
soils is not really so excessive a8 in the case of the Rehy soils of Narwala, but pot culture 
experiments kindly conducted according to my instruction under the direction of the Imperial 
Agricultural Chemist at Pusa have shown that under certain conditions there is a possibility of 
forming “ Black Alkali ” in the soils on irrigation with a hard water. Black Alkali is several 
times more toxic than the Sodium Sulphate or White Alkali generally met with in the Punjab. 
Whether these factors will prove responsible for the infertility of the soils under cultural 
conditions will be proved when field experiments are put in hand. 


Another factor which has a profound influence in modifying the texture and consequent- 
ly the culturability of the soil is to be referred to the deflocculated nature of the clay. Two. 
methods for the investigation of the factor are being tried—the first an electrical method, and 
the second a dye absorption method, The results seem likely to prove of importance and to 
conform to obserration recently made by American investigation. 


4. Work in connection with Canal Seepage.—--(a) The study of the fundamental question 
of the flow of viscous liquids in porous media is being continued. An apparatus for this 
purpose has been constructed and results, it is hoped, will be forthcoming shortly. 


(6) The-study of moisture conditions by actual fisld experiments is being continued. 


5. Sugarcane survey of the Rohtak District.—The agricultural survey of sugarcane wag. 
conducted this year in the Rohtak D istrict on the lines followed in Karnal District during the 
previous two years. 


The object of this survey is to find out some suitable place for the opening of a Govern- 
ment Sugarcane Farm and to investigate the possibilities for the installation of a sugarcane 
factory in the Southern Punjab. . 


Lalri and Suretha (Sorthi) are the two varieties generally grown in this district, of 
which lalri is more common in Rohtak. The yield and quality of the canes grown here is 
much better than that of the Northern Punjab. Moreover, the canes here are not subjected to. 
the effect of frost as in the Gurdaspur District and other sub-montaue tracts. Some 30,000 
acres (i.e. more than 2/5 of the total area under cane in both districts, Karnal and Rohtak) 
is grown in the two tahsils of Sonepat and Panipat. ‘The land is good and canal water is 
available a'most in every village of the tahsils lying on the south-west of the Hast Indian 
Railway line. In addition to the above advantages there are easy means of transportation. 
Besides, the East Indian Railway, the Grand Trunk Road and the Western Jumna Canal 
(which is navigable) are easily accessible. 


- 


The purposes for which the survey was commenced have now been attained, and further 
work in other districts will not be continned. The results indicate that some place such as 
Samalkha or Sonepat will be best situated for the Government Cane Factory when conditions 
allow of its being started. 


A departmental repoit on the subject is being prepared for the prese. 


6. Survey of Punjab Ou Secds—So far work has been limited to Toria, Sarson and 
Rape. Other crops will be investigated in time. The work is being conducted in collabora- 
tion with Mr. Faulkner who aims at selecting more profitable varieties. 
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7. Bacteriological Work.—(a) Experiments on Nitrogen Fixation have been continued 
and extended. 


(b) Preliminary experiments on the effect of varying concentration of nitrogenous 
foods on the rate of nitrification have been completed and will be extended. 


8. Haperimenial Sullage Farm— Experiments directed towards determining the most 
economical methods of applying sullage to agricultural land have been designed and tanks 
have been constructed out of the proceeds of a grant of the Sanitary Board, Actual experi-: 
ments with sullage have not yet been started as the land which has been put at’ my disposal 
by the Lyallpur Municipality has not yet been sufficiently evened up by cropping. 


9. Special investigation not directly connected with Agriculiure-—(a) A report on the 
question of saline afflorescence in brickwork and the colour of brick was submitted to the Public” 
Works Department. Analyses show that the main source of trouble is the use of extremely 
poor quality, or adulterated lime. | 


(b) Experiments regarding sedimentation with Aluminium Ferric with bacteriological 
control at the Lyallpur Water-Works have been continued. 


B. H. WILSDON, 
Agricultural Chemist, Punjab, Lyallpur. 
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APPENDIX ITI, 
Report of the Economic Botanist. 


Cottons.— Evidence regarding cotton growing and cotton improvement in the Punjab 
was given to the Indian Cotton Committee. That may be consulted. 


Here for the future progress of that work I may emphasize that it is essential to know 
the real cause of the phenomenal syread of American cottons in the Punjab in the past half 
dozen years approximately. In my cpinion the important factor is that there have been 
varieties available to farmers since then, so improved as to consistently yield more maunds per 
acre, ard more money per maund, than any other cottons. Briefly my reasons for this belief 
are— 


(2) American cottons, although repeatedly tried in the Punjab since 1850, consis 
tently failed to establish themselves even with the help of special sales extra 
water supply gratis, etc., from Government and as late as 1908 they were a 
loss to ‘the growers (vide report of operations of the Department June 1908, 
Appendix II, paragraphs 1-4). 


(b) Before the improved cottons evolved in the Botanical Section had been sent out 
to Zamindars by the Professor of Agriculture—the route prescribed by rules of 
the Department—many farmers had recognized their value, and similarly im- 
proved cottons which keen growers had got hold of with private help from 
members of the Botanical Section had firmly established themselves on many 
thousand acres of zamindari lands, without any other help from Government. 
These cottons spread as fast as seeds were available—the seed being sold at 
premium rates. 


When 4-F got out it was sought after even more eagerly. 


Care must be taken, therefore, to keep the same points in view in evolving further 
varieties and to keep them pure when evolved. Unfortunately, it has not yet been realized 
that the evolution and keeping pure of these improved types is a specialist’s work. 


In my evidence I outlined a scheme for keeping cultivators supplied with pure seeds at 
minimum cost and trouble. I also showed that irregular lint can be got from pure-bred seeds 
by certain influences of soil, irrigation and cultivation. With the present Punjab standard of 
cultivation and conditions I think we ought to avoid excessively long-linted cottons. Lengths 
from ] to ]'1 inches are suitable for Lancashire and should be our present standard. 


The Punjab climate is not unsuitable for growing cottons fit for Lancashire. 


I briefly outlined a scheme for preventing mixing and adulteration of cottons. It leaves 
movements of cotton consignments free ; does away with the Army of Inspectors often propos- 
ed ; does not require combination among buyers ; enables buyers to give a zamindar maximum 
value for his cotton with perfect safety, etc ; but as it would almost certainly prevent buyers 
purchasing cottons from growers below their real value, opposition to the proposal is not 
unexpected. | 


Wheats.—In the mass of wheat work being carried on an important point is the fact that 
as regards outturn of grains, type 8-A., a bearded wheat with good hard amber grain rich in 
nitrogen, has again beaten the best wheats grown in the Punjab, including Punjab-11 and 
Pusa-12. In the Botanical Section it has consistently beaten the favourite wheats for five 
years—its average outturns ranging from well over 20 to well over 30 maunds per acre. 


8-A, with some other promising types, was handed over to the Professor of Agriculture 
in 1914. On his farm it has yielded better than Punjab-11 which in turn was proved better 
than Pusa-12. be he 


Tt has been grown three years at Hansi. The lands are rather uneven, but after looking 
into the trials as far as possible all data seem to indicate that it’ is the best wheat there. Last. 
year in duplicate sets with Pusa-4, Pusa-12 and other new wheats it gave 292 maunds grain 
per acre and headed the list by a substantial difference. This year it bas headed the list with 
31; maunds per acre in tests with Punjab 11, 14 and 17, Pusa-12, etc. In this test it gave 8 
maunds 14 seers per acre more than Punjab-14 which being the main type in the local mixture 
was used as standard. 


At Sialkot this year under zamindari conditions in full acre trials it gave 214 maunde 
while the local wheat gave 124 maunds. 


_  _ In Sargodba Seed Farm in triplicate sets with Pusa-12, Punjab-11, etc., it headed the 
list with about 23 maunds per acre over Punjab-11, and 6$ maunds over Pusa-12. 


_ Zamindars in Sargodha Colony, who have grown it for two years—last year on 8 acres— 
want all the seeds they can get of it. 


In small areas grown in Muzaffargarh in connection with eradication of ear-cockle it did 
so well that the zamindars want more. 


In Peshawar Agricultural Farm tests inthe past year it headed the list of outturns, 
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At Gurdaspur it has been grown three years. In 1915-16 grown on chahi land along- 
‘side three others, it gave 262 maunds per acre—the highest outturn. In 1916-17 on chahi land 
it gave 6 to 8 maunds per acre more than Pusa-12 interstripped with it and others. This year 
Pusa-12 apparently beats it at Gurdaspur, but the Deputy Director informs me that owing to 
excessive rains at harvesting time in 1917 some of the grains inthe wheat bundles were germi- 
nating even before threshing, and that the seeds of 8-A and several others were taken from what 
appeared the least damaged bundles, while the seeds of the Pusa wheats were stored before rain 
had harmed them. In the Gurdaspur experiments, yields of wheats which usually flower at 
normal flowering time were also obviously considerably affected by rains which chanced to fall 
during the 2nd and 3rd week of March at the time when tney must have been ready 
for fertilization, and the Pusa wheats being earlier would have escaped. The ideal wheat, 
however, is one which entirely occupies the wheat growing and developing period and ripens 
just before the weather gets hot enough to interfere with maturity. Low temperatures in 
part of February, in March and early April would account for flowering being a few days later 
than usual and for ripening being a week or ten days late. 


Ear-cockle (Tylenchus Scandens) Disease in wheat.—This disease bas been found doing 
ruinous damage to wheat crops on certair farms, and all evidence to hand indicates that it is 
the most important wheat disease on the western side of the Punjab. Briefly, our experiments 
have shown that we can clean any farm of disease in a single year at practically no expense 
to the farmer, and without upsetting his rotations. 


Potatoes.—Scotch potatoes introduced into the Simla hills in 1909 continued to yield 
up to cent. per cent. more than the local potatoes interstripped in fields with them. Breeding 
potatoes from true seeds, entirely neglected in India previously, is proceeding and is a most 
promising line of work. 


Miscellaneous.— Unfortunately, there is no space to mention work on barleys, grams, 
maize, oats, date palm, figs, ete. I regret that a number of valuable experiments in the 
Botanical area were again destroyed by thefts last year. In past years, cotton work has been 
set back years through similar damage, and many experiments on other crops have suffered 
severely. I am, therefore, very glad to state that the new’ Director has restored to me the 
right to close the private paths in my experimental area to all except those I approve of being 
there. I hope the fence for this area will be completed soon. 


In my last year’s annual report I tried to show that the provision of really improved 
types of cotton was the main factor in the spread of Americans in the Punjab, but I find that 
that and other parts of my report have been deleted from the printed report over my name. 
_ In the light of my ten years’ experience here I am compelled to state that I cannot be respon- 

sible for these reports or even for the work of the section if such things happen. The annual 
reports of the Department in past years also contain many statements by various people which 
must have misled higher officials as to the value of the work done in the Botanical Section and 
caused an atmosphere which made progress more difficult. 


As I have already so often pointed out, the real source of our misunderstandings and 
difficulties is defective organization, and I am quite sure that there will be much more of the 
same thing whoever the parties concerned may be, if the organization is not radically 


_ altered. 


Staff.—Lala Chuni |Lal, M.Sc., has been appointed Assistant Professor of Botany to 
the Agricultural College. He has had the disadvantage of having to start teaching applied 
Botany without having had a training in that special line himself, but he is working hard to 
make up this serious handicap. 


Staff are urgently wanted for work on cotton, wheats and other crops which we are 
anable to deal with. 


D. MILNE, 


Economic Botanist, Lyallpur Punjab 


Thisis not quite an 
accurate statement 
of the conditions 
on which I agreed 
to the closure, but I 
am glad to find the 
Economic Botanist 
approves of the ex- 
ceptions I made. 


H. J. 
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APPENDIX IV. 


Report ¢f the Assistant Professor of Entomology. 

I held charge of the section throughout and in addition to teaching in College,. which. 
has increased considerably, the following entomological and sericultural work has been , car- 
ried out :— 

I, Entomological work.—1. Insect pests of cotion.—Cotton bollworm (Harias insulanay 
Boisd and KE. Fabia, Stoll) and its parasites, _ 

The parasite Rhogas was successfully bred and distributed in’ cotton tracts. There’ 
were no bollworm complaints.. This season also bollworm attack is below normal and para~ 
sites are present. 4 

Three new parasites have been discovered on Harias: a Tachnid fly on larvae and a. 
brown Braconid ard a black Chalcid on pupas. 

Phycita infusella, Meyr ; and Tarache notabilis occurred on young cottons but were: 
destroyed by regular hand picking. 

2. Monophiebus on mangoes. —Monophlebus is a serious pest on mango blossoms in cer- 
tain tracts. Last season the following measures were tried at the Shalamar Gardens, Lahore, 
to prevent the bugs from ascending the trees and reaching the flowering shoots :— 

(a) Bands of well carded cotton wool with fluffy side outwards were tried on the 
trunks. 
(b) Grease bands were.applied on trunks. 

Both proved effective and insects could not cross them. Of the grease bands tried the. 
crude vaseline and rape oil band was best. further trials will be made next season. 

3. Huphalerus citri.—The utility of regular spraying against this was demonstrated 
at Sargodha. Three gardens have been sprayed from March to June with crude oil emulsion 
and tobacco decoction. They are all bearing good fruit this year. The pest has got a thorough” 
hold of all the gardens in the whole tract ; it is, therefore, essential that people should unite to~ 
firht it out by regular spraying. , 

The life history and habits of this psylla have been worked out. 

II. Sericulture work.—921 ounces of silkworm seed were reared in various districts from}; 
February to April. The results are tabulated as follows :— 


| 


Amount of seed 


District, | dared. Total crop, Money realized. REMARKS, 
Me s.- 0. Rs? 4a.’ PR. 
Gurdaspur vse 739 ozs. 119 26,4 14,935 15.9 | 415/028. were reared by. Shaikh.» 
Ghulam Sadik, 150 ozs. by 
Kotu, Mal and. Ram, Lal and 
174 ozs, by us. 
Sialkot, 403.5, 4 25 103 8-1 14 9 | All the rearings were organized: 
and supervised by us. 
Hoshiarpur ... | hiss LO 22S 1,510 7 0 
Ambala as pe | 2: ad RT TA AOD) 6 tO 
Amritsar 25..,, 1164 7 170 13: 6 
Kangra Oia On oLiO 102 1 6 
Juliundur Tout OV 478 15 12 0 
Lyallper College ai 4 » 0 6 8 Not sold. 
Kalsia State ... Big Results not Oh | The State made its own arrange-- 
available. ments for rearing. 
Total iss 921 , + 144 4 14 18,625 6 6 


Silkworm rearers earned Rs. 18,625-6:6 from the sale of cocoons and an additional 
Rs’ 1,000 has been made by a few rearers who sold reeled silk instead of cocoons. 

The silk cocoon exhibition was held at Gurdaspur on 7th and 8th June and at Zaffarwal 
on 23rd June. They were both a great success and Ks. 364 were distributed in small prizes 
to successful rearers, 

A considerable demand for the sericulture industry has arisen of late years in the Pro- 
vince and to provide for it and organize it ou economic basis, two things are immediately 
needed :— 

(1) The abolition of the middle man agency which does not allow the rearers to 
realize the full value of their crop, and 


* (~) Thecreation of a small whole-time sericultural staff. 


MADAN MOHAN LAL, 
Assistant Professor of Entomology, Punjab, Lyallpur. 
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Appendix V. 
Report of the Agricultural Engineer. 


Introductory.—A further increase in the price of materials and plant having taken place 
during the past year has resulted in considerably fewer enquiries for lift irrigation and conse- 
quently less progress has been made than in previous years. ; 


Well boring.—The work of augmenting the supply of water in ordinary wells, for which 
astaff of three supervisors, twenty borers and twenty mates is maintained has fallen off 
considerably in the past year for the following reasons : — 


The exceptional monsoon of 1917 rendered this class of work unnecessary for the time 
being and cultivators proved unwilling to insure against a future water shortage. Materials 
for the work were difficult to obtain and the stoppage of goods traffic on the railways delayed 
very considerably the carrying out of such work as there was to do. 


These circumstances resulted in only 337 bores being sunk in the year, the number sunk 
in the previous year being 588 or a decrease of 201. The number of successful borings was 
251 giving a percentage of 74°4 as compared to 69°3 per cent. in the previous year. 


It is now an established fact that this type of well augmentation can be made success- 
ful in every case and failures are due entirely to the unwillingness of the cultivator to pay the 
cost necessary to obtain success. 


The present very high price of materials has necessitated a slicht enhancement of the 
tate charged for these to the cultivator, although the work is still carried out at considerable 
loss to Government ; but this enhancement has not been sufficient to deter the public from 
availing themselves of the advantages of well augmentation. 


Soils which two years ago could not be exploited by the ordinary methods of boring are 
now yielding a considerable water increase by the use of strainers at very low cost as shown 
in appendix B. 

Tube wells —The work of sinking large diameter bores for the extraction of water by 
mechanical means has also fallen off in the past year, chiefly owing to the high prices of 


materiale, and partly on account of less necessity for lift irrigation due to the abnormal mon- 
soon of 1917. ; 


Three such installations have been completed during the year, the average yield being 
approximately 30,000 gallons per hour at a cost of Rs. 27,000 for the three. A fourth installa- 
tion of this nature has been in progress for several months and, owing to the exceptionally low 
porosity of subsoil met with, has not yet been completed. This installation, situated in the 
Mamdot Estateat Jallalabad, is at present undergoing special treatment to secure success. 
Another installation at Chak Hiraj in the same estate is also in progress. 


Boring plant.—Financial stringency still prevents the purchase of heavy boring plant 
and hence artesian supplies have not been exploited. 


A light boring plant arrived in April and was put on trial work for a few weeks, many 
special tools having to be designed and made up to suit Punjab conditions. This plant gave pro- 
mise of good work and has been handed over to the Military authorities for rapid boring. 


Difficulties and delay in obtaining plant combined with financial stringency has again 
postponed investigation work in deep lift irrigation on a large scale. 


Farm implements.—A cheap form of seed distributor has been designed and experimented 
with for several months. This drill is successful with certain types of grain and experiments 
are still in progress with the object of obtaining one drill suitable for most seed types in general 
use. 7 


A cultivator with parallel motion of tynes and novel lock arrangement has been design- 
ed and appears to meet a long felt want of the agriculturist. Arrangements are being made 
to place this implement on the market as early as possible. 

I am greatly indebted to Mr. Faulkner for the time and labour he has spent in testing 
these implements and for his suggestions of types to meet the requirements of the agriculturist. 
Without such co-operation it would be impossible to attempt the production or improvement of 
implements suitable for Indian conditions. 

Other works. —A. well head which obviates the necessity of a second man for the empty- 
ing of the charsa (or leathern bucket) and returning the same tothe well has been designed 
and a working model made up. The full sized machine awaits the provision of land for testing 
this and similar machines. 

A smal! size motor driven pump for irrigation purposes was installed at Lahore. 

The difficulty in obtaining corrugated iron has resulted in the design and production of 
a substitute which proves satisfactory. 

Over fifty detailed plans have been made for various installations and proposed imple- 
ments, ete., apart from a large number for other sections of the department. 

The construction of implements, fittings, parts of plants, ete., is greatly handicapped 
owing to the lack of a properly equipped workshop. 


T. A. MILLER BROWNLIE, 


Agricultural Engineer to Government, Punjab. 
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Appendix A. 


Wet Borina. 


WELLS. 
Serial Name of district. . . REMARKS, 
No. Number of 
bores. Successful. 
1 | Gurgaon r0% fp 44 » 41 
2 | Karnal ae ae 23 17 Rewari Circle— 
3 | Ambala ave ban 138 10 Percentage of success 85'0. 
( ne ee | ee ee 
Total 80 68 
A J ullundur on at 10 Bits) 
5 Hoshiarpur 20° ste 48 82 
6 Amritsar ore eae 19 18 fs Jullundur Cirele— 
7 | Gurdaspur aye 12 9 Percentage of success 71:1, 
8 || Gujranwala kes ts 3 Sh ase 
9 | Sialkot Be as 12 iesJ | 
Total i 104 74 
10 | Multan wae a 25 21 
11 | Lahore ~ oe aa 54 45 Ludhiana Circle— 
12 | Ferozepore a PA 36 18 Percentage of success 712, 
13 | Ludhiana eae ~~ 38 25 
Toran ne 153 ~ 109 
GRAND ToTaL sae 337 251 Percentage of success 74°4, 
Appendix B. 
DETAIL OF STRAINERS USED IN WELLS IN THE PUNJAB. 
|Average yield | vy: 
4 miner ott | Zit | erg 
District. Ear before Sera okt cost per REMARKS. 
was used, in well, 
; gallons. 
gallons. 
Pitor to | July 4917. Rs, A. P, 
Hoshiarpur... a 44, 619 2,163 769 “O-aq 
Jullundur... see 5 1 931 3,106 83 10 0 | 
 Jullundur Circle. 
Amritsar en see ia 22 768 2,638 8 9 9 | ; 
Sialkot aes ae ase 6 4E9 1,938 71 3 6 {J 
Montgowery ... es adn 12 6387 2,619 B1i,0-' 0 ala 
Lahore aes ae os AT 672 2,269 74 3 0 | 
> Ludhiana Circle. 
Multan ass a we 6 412 1,919 | 107 0 0 | 
Ludhiana ro ues ee 5 500 2,000 68 0 0 {J 
Gurgaon i Sci a 2 500 3,500 | 150 0 O 
Rewari Circle, 
Karnal An na vee 2 1,000 3,900 120 0 0 
Since July 1917 to June 1918. 
Hoshiarpur... OF ove 27-4 675 2,200 | 145 0 0 |) 
Amritsar £6 mee io 19 800 2,675 | 172 0 O | 
| 
Gurdaspur... cae wee 8 575 2,445 | 128 4 O | $Jullundur Circle. 
Gujranwala... et a 2 615 2,273 | 186 0 0 | 
Sialkot se 400 a if 500 2,150 | 1382 0 O JJ 
Multan nee eed oi 19 425 2,300 |140 0 0 |) 
Lahore oa see a 38 700 2,175 | 135 O 0 | 
+ Ludhiana Circle, 
Ferozepore,.. cr ose uf 575 2,900 |120. 0 0 | 
Ludhiana ave see AY 6 625 2,600 | 183 0 O |) 
hf 
Gurgaon eee ae eee 1 796 2,385 140 0 0 
596 2,385 | 158 O O 
Karnal a3 eos 2 ; 
885 8,507 | 145 0 0 
Total Fe 981 5,892 | 308 0 O 
[ 853 2,487 1120 O O | } Rewari Circle. 
Ambala nes 360 3) 415 2,700 266 0 O 
| 
iL 826 2,886 150 0 O 
——ss —— } 
Total ee 1,094 | 8,073 | 536 0 0 | 
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APPENDIX C. 
Tus WELL. 
Completed during 1917-18. 
For general irrigation purposes, each tube yielding over one cusec discharge— 

(1) Dera Ismail Khan (put in by: Municipal Committee). 
(2) Dairy Farm tube well (owner Dairy Farm Syndicate, Lahore), 
(3) Guru Harsahai tube well (put in by the Court of Wards). 

Tube wells in progress. 
(1) Chak Hiraj in Mamdot Estate. 
(2) Jallalabad tube well. 
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” APPENDIX VI. 


Report of the Professor of Agriculture, Punjab, on the Lyallpur 
Farm and on Distriet Work in the Chenab and Lower 
Bari Doab Colonies. 


1. Introductory.—I was in charge of the Agricultural Station except from October 8th 
1917 to December 18th, 1917, and January 16th, 1918 to May 13th, 1918, when Mr. Faulkner 
carried on the work alone during my absence on the Cotton Committee. 


The rainfall for the season totalled 23:93” as compared with 9:39” for the previous 
year and an average of 14°85” for 5 years—J5°78 for 10 years (see statement I). The heavy 
rains in August and right up to the end of September caused a great dea! of damage to cotton 
but less so to American than Desi. Exporters estimated the yield of American to be two 
maunds per acre of kappas higher than Desi. The length of the flowering season in American 
as compared to Desi renders the former much less susceptible to rain than the latter. 


Canal supplies were exceptionally good and followed a copious monsoon. The regult 
was very heavy gram sowing in all the colonies. The season was favourable for wheat except 
that rust was bad in late February and March. Rust appeared in January but was very slight 
up to end of February. Yield of grain turned out to be !ess than was expected generally. 


Grain was slightly shrivelled probably owing to rust and rapid ripening in April. The 
season was very favourable for gram w hich yielded particularly well everywhere. The season 
was very unfavourable for maize owing to heavy rain. Sugarcane and toria also suffered. 


EXPERIMENTS ON THE FARM: ALL ON IRRIGATED LAND. 
(Norr.—Average yields are calculated per acre.) 
Cultural and othcr expertments tn area C, square 27, with wheat, matze and sugarcane. 
The rotation is maize, senji (as a catch crop), sugarcane wheat. The maize is manured. 
Pp), sug 


Suyarcane-—A varietal experiment was conducted here. The late rains prevented the 
cane maturin properly and caused ‘smut’ in Suretha variety. Yields are good. (State- 
ment IT.) Average yields are — 


Mads. Srs. 
Katha (local variety) ae tye Ae 32 32 Gur. 
Kansar (thicker local variety) Je a 37 28 
Katha (local variety) ey) es ob 43 18 
Suretha (imported variety) see oe 4,0 17 


Harrowing versus no harrowing im wheat~—The wheat rusted badly and lodged. Average 


yield was— 


Mads. Sys, 
Harrowed pee se ro ae 22 34 
Not harrowed ee eee ee 22 20 & 
(Vide statement No. JID) : 


Maize in ‘lines’ and by ‘ kera ..—The maize crop was a failure throughout the colony. 
The results of the experiment confirm that of previous years in that very little benefit if any 
results from flat lines and interculturing in this area as the land is uneven. Results show 20 
seers per acre in favour of kera. See also statement No. V where with tenants in 6 tests, 
lines plot yielded better in five cases. Average of lines = 12 manunds 29 seers and of 
kera = 11 maunds 17 seers. Ridging asin United States of America is under trial this 


year. 
Senji.—Yields follow order of maize yields. 
Manurial Block, Area D, standard K in square 27—see statement VI. 


Maize, cotion and sugarcane.—The unmanured plots are mere strips—only the manured 
plots can be compared. See statements VII, VIII, 1X and last year’s report. 


Wheat variety trials—The main trials were concerned with the comparison of No. 11 
and 8—A and 8—B_ Results in square 26 and with tenants are given in statements X, XI, 
XTI{ and XIV. Summarising the results in square 26 we have after wheat — 


Increase or decrease 


Area, Plot. Variety. Outturn per acre. scompared to 
No. 11. 
No. Mds. Srs, Mds. Srs. 
26-A-3 la 8A 12 0 +2 29 
2a 1] 9 11 A wed 
3a 8B 10 35 +1 24 
1b 8A 20 26 +0 24 
2b 11 20 2 38 


3b 8B (oes later eee.) 


xiii 
Average for the whole acre is— 
No. Mds. _‘Srs. Mds. Srs. 


11 14 264 Aaa Fo tae 
8-A Temets 2 +1. oe ock 
8-B 15 44 +0 18 


After cotton — 


Increase or decrease 


Area. Plot. Variety. Yield, as compared with 
No. 11. 
No. Mds. = Srs. Mds. Srs. 
26-A-4 la 8-A 19 4 Ae eG 
; 2a 11 ra 4 M sy, 
3a 8-B 18 32 —2 12 
1b 8-A 28 12 +2 4, 
2b 11 26 8 Hey me 
3b 8-B 22 20 —3 28 
Average for whole acre— 
No. Mds.- Srs. Mds. Srs. 
1G): 23 26 ee hey 
8-A 23 28 +0 2 
8-B 20 26 —3 0 


As was the case last year 8-A again tops the list especially in the plot where wheat 
followed wheat as a previous crop. Attention may be drawn to last year’s report in which 
it was stated 8-A was later than No. 11 and 8-B earlier. The season was favourable for late 
wheats. No. 8-B has stronger straw than No. 11 and No. 8-A weaker straw. Preliminary 
reports of milling tests from England indicate 8-A to stand low in the list. As for export 
purposes however strong wheats fetch little or no premium : the main question is yield. 


Trtals on new area.—(See statement No. XII.) Land is irregular but it is interesting 
to note that 8-A maintains lead in yield. 


Trials on tenants’ area.—(See statement No. XIII.) In addition to the plots on new 
area seven different tests of 14 plots were made with tenants. These plots are much more 
uniform and reliable for varietal comparisons than the new area. It will be seen that they 
confirm tests in square 26. Ont of 7 tests No. 11 does better in 2 only but on the average it 
yielded 3 seers per acre less. The difference would have been greater except for one plot 
where No. 11 gave 4 maunds per acre more. If we omit this plot the avarage yield of 8-A is 
better by 30 seers per acre. 


These tests will be repeated as until we have experience of a short season it will be 
difficult to dogmatize. The tests have, however, proceeded far enough to enable us to safely 
put out some seed of 8-A in the coming rabi. 


No. 11 and 8-B. Wheats with Tenants. (See statement No. XIV.) 


No. 11 is better in 5 out of 8 plots but average works out at 13 seers per acre better, 
If we omit plot 3 where the difference is obviously due to the quality of the soil No. 11 
yields better by about 1 maund per acre. In square 26 as will be seen above No. 11 is very 
distinctly . superior. The milling report received from Mr. Humphries puts No. 8-B at the 
head of the list and hence it is proposed to continue the tests for another year. 


No. 11 and 17-B.—(See statement No. XVI.) 17-B and 9-C_ were handed over at the 
same time as 8-A and 8-B but had not been extensively tested until this year. No. 11 leads 
inall five tests and on the average gave 3 mavnds 16 seers per acre more. 17-B will be 
discarded this year. 


No. 11 and 9-C.—(See statement XVII.) No. 11 gives better yield in 4 out of five 
tests and on the average gave 2 maunds 22 seers more per acre. 9-C will be discarded this year. 


No. 17 and Pusa 12.—(See statement No. XV.) Pusa 12 yielded better in 6 out of 7 
tests and on the average gave 1 maund and 26 seers more per acre. This is contrary to 


results of previous years. No. 17 suffered from poor germination. The tests will be 
repeated. . 


ta ae 11 and Pusa 12.—With different number of waterings (see statement 


The yield is practically the same with 2 waterings and much less in case of Pusa 12 
with 3 waterings. 
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Averages are— 


Mds. Srs. 

(a) For two waterings ... Punjab 11 hae ey) 34. 
Posa 12 Be 38 

(6) For three waterings See runjab 1) a ey 19 


Pusa 12 mee alt 83 


It should be noted that in plot 6-B the land is uneven and the tests not reliable. The- 
general sense of the experiment shows Punjab 11] better with 3 irrigations, but practically 
equal with two. This test will be repeated. The land was poor. 


A note on the wheat trials especially as regards Punjab 11 and Pusa 12 was published 
in the Agricultural Journal for January 191%. 


Cotton Experiments. 


Ridging as compared to flat lines with American cotton.—The heavy monsoon interfered’ 
with this test but experience has been gained in nrigating with ridges. This requires further” 
study and practice. Definite tests to compare ridged with flat sowing are in progress. 
Results of heavier irrigation show «a slight increase in yield of just over 4 maund per acre. 
(See statement No. XIX.) 


Line versus flat sowing.—Square 10, statement No. XX. 


Results strikingly confirm experience and tests in the past. These tests were with Desi: 
cotton and the facility offered for interculture in line plots was of great value in a wet year like 
the one under report. The average of the line plots = 9 maunds 46 seers and of broadeast-7 
maunds 11 seers. Sec also statement No. XXI. Average of plots in lines = 10 maunds 
33 seers and of broadcast = 10 maunds 18 seers. In latter experiment factor of number of 
waterings varied and renders result less reliable. 


Tests with lenants.—(See statement No. XXII.) 


With 280-F, American the line plots though receiving one irrigation less yielded an 
average of 10 maunds 20 seers as compared to 7 maunds 13 seers for broadcast plots. 


With ‘ Roseum ’ Desi cotton results are similarly striking — 
Average of line plot-12 maunds 31 seers ; and of broadcast-8 maunds 37 seers. 


Laperiments in watering of cottor.—The object of these experiments was to see how far 
irrigation is necessary for the cotton crop during the dry period before flowering starts. If it 
could be proved that little water is necessary the water saved could be used for fodder crops, 
so that: water may be available in July, August and September.when the demand of the crop 
for water is generally very high. Statement No. XXIII shows the crop gave normal yield 
without any watering in May and June. Average yields are— 


Mads. Srs 
3 waterings, i.¢c., in May, June and July 6 21 
2 waterings, 7.e., in June and July oe oe 6 36 
1 watering, 7.¢., in July 7 8 


As there wag rain in the period under report (see statement I) all that these figures show 
is that in a year like 1917-18 the cotton crop requires no water after sowing up to July. 


Statement No. XXIV. Averages are— 


Mds._  Srs 
3 waterings, ¢.e., in May, June and July 4p = 10 Mey 2 
2 waterings, 7.¢., in June and July... a ie Bl 35 
1 watering, i.¢., in July hs “34 ea 10 2 

See also statement No. XXI where averages are as follows :— 

3 watering’ re ae tee nae 12 15 
2 waterings oi rie PoE life ll 1 
1 watering 5 ae ie 15 as 8 22 


_ In the latter test the experiment, was complicated by introduction of another factor, 
viz., line sowing. ‘The land is also uneven being recent ly acquired by the Farm. 


It is hoped to get more conclusive data in a dry year on this point. This year’s results: 
show a good crop can be grown without water from April to 20th July. Bt ee 


XV 
Cotton Varietal Tests. 


American coltons.—As is well known the variety of American cotton successfully intro- 
duced in the Punjab is No. 4-F. and now forms between 70 and 80 per cent. of the total 
American crop. The claims made for this type since its issue from the Farm in 19138 are that 
it is hardy, rough leaved and has a medium staple of full 7/8 inch or what would be classed 
commercially as 1.” The varieties being tested against it are all except 275 superior to it in 
staple. The ‘ Risala’ cotton which is a selection from seed issued by the Agricultural Depart- 
ment is longer in lint and was valued in Liverpool in 1916 14d _ per pound over 4-F. The 
results of this year’s tests will be seen from statement No. XXVII. 


4-F. and No, 28'-F.—In 18 out of 16 tests 4-F. is superior in yield and on average 
gave 1 maund 5 seers more per acre (see statement No. XXV). 


4-F, and 275-F.—In 10 tests 1-F. gives better yield in 4 only. The average Biieh is 
less in 4-F. by 10 seers per acre (vide statement No. XXVI). 


4-F. and Risala Cotton,.—Out of 4 tests 4-F'. yields better in 3 cases and on the average: 
gave 27 seers more per acre. 


Further tests are in progress and the whole position will be reviewed next year. 
4-F, versus ‘ Roseum.’—See statement No. XX VIIT. 


Roseum is the ‘ standard ’~used in comparison of yields of ‘ Desi cottons.’ It is the 
highest yielding of them except ‘ Mollisoni ’ but is not as gvod a cotton in quality as thégles 
mixture of the district which is mostly ‘Indicum.? In 4 tests 4-F. yields more in one only 
and practically equal in a second test. On the average it yielded 21 seers per acre less. 


Dest varveties.—See statements AXIX, XXX and XXXI and summary in statement 
XXXII. As last year Moltisoni heads the list. Some seed of Mollisoni has been given out for 
trial this year to zamindars. It will be seen that Roseum is much better than the other two. 
types. It should be noted that Mollisoni and Indicum yielded poorly in 1915-16 which was a 
dry year. | 

Experiments with Toria.—Square 26, statement No. XXXIIT. 

Harrowing immediately after sowing versus no harrowing. 


The idea which was put forward by Mr. Faulkner is to break the crust slightly with 
the Bar Harrow to give a better surface for the tiny plant to develop. Results show an average 
increased yield of 1 maund per acre. Rain fell soon after harrowing !)ut in spite of that the 
harrowed surface preserved a better tilth than otherwise. 


See also statement No. XXXIV. New area where plots are less even—only a differ-- 
ence of 8 seers on average of 6 tests in favour of hairowing. 


Number of irrigations after sowing.—See statements No. XXXV and No. XXXVI. 


It will be seen that yield is poor in late sown crop and effect of extra irigation. 
beneficial. 


Average yields are— 
Early sown. 


Mds. Srs 
2 irrigations au 8 12 
1 irrigation vee 9 13 
Late sown. 
Mads.  Srs.. 
2 irrigati 5 37 
irriga ions i = 


1 irrigation 
Me Experiments with sete Siaternte No. XX XVII and XXX VIII. 


Early sown. 
‘ Mds._ Srs. 
Average of 3 waterings : st ie. 12 36 
Average of 2 waterings we Ue He 14 15 
Late sown. 

Mds, ~Srs, 

Average of 3 waterings eich ee cee 7 5 
Average of 2 waterings ae eas 8 7 


Green Manure Experiments.—See statement XX XIX (a), (b) and (c). 


The crop was a failure and results poor. Sowing was much too late as water was not 
available for earlier sowing. Guara gave best results as in previous years. 
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Statement XL.—In one plot the fallow area gives 64 maunds more. This shows there 
is yet a great; deal to be learnt about green manuring and some experiments have been started 
recently in co-operation with the Agricultural Chemist to try and solve the enigma. 


Comparison of San and Guara.—Tenants area Statement XLI. As in other cases Guara 
gives best results. Guara removed depresses yield. Yields are as follows :— 


Mds, Srs. 
Average of San ploughed in a beg 13 13 
Average of Guara ploughed in as nea UW 30 
Average of San ploughed in & i 12 2 
Average of Guara removed am td 8 35 


Manurial and variety experiments with Sugar.— See statements XLII and XLIII. 
Calcium Nitrate on Wheat.—See statement XLIV. 
Hot We ither versus Rain Cultivation.—See statement XLV. 
Yield is less in Hot Weather plots for lst time in 8 years. Yields are— 
Hot Weather Cultivation— ; 
Average of 4 plots ae ee 9 Mds. - 36 Srs. 4 Chk. 


Rain Cultwation— 
Average of 4 plots Le aa 12 Mds. 31 Srs. 12 Chk. 


The main results of the year are as follows :— 
(1) Confirmation of value of line sowing and interculture for cotton. 
(2) Confirmation of position of 4-F. as regards yield. 
(3) Confirmation of Mollisoni being best yielding desi cotton in ordinary years. 
(4) Position of 8-A wheat as a good yielder strengthened for 3rd year in succession. 


(5) Demonstration of possibility of growing a good cotton crop with no water after 
sowing up to 20th July. 


(6) Beneficial effect of harrowing toria after sowing. 


District work.—The circle in my charge comprises the districts of Montgomery, 
Jhang, Lyallpur, parts of Lahore and Gujranwala and also Multan, Muzaffargarh and Dera 
Ghazi Khan. The staff engaged in district work consists of an assistant director and 2 
agricultural assistants at Lyallpar and 2 agricultural assistants at Montgomery. No work 
has been possible in the 3 south-western districts owing to lack of staff and comparatively 
little has been possible in Jhang and parts of Gujranwala. Provision of the necessary staff 
would have enabled us to double our results in such lines of work as line sowing, introduction 
of better wheat, use of bar harrows, ete. The main lines of district work will be taken 
separately. 


Reapers.—Scarcity of labour and the fact that the crop was standing well rendered the 
season very favourable for reapers, The price of reapers is now Rs. 400 as compared to Rs. 255 
before the war, kut in spite of this 8 were sold, of which 5 were worked in the Colonies. Six 
old machines changed hands—-five being worked in the Colony and 1 in Sindh. 2 


O ne hundred and three reapers were inspected by the staff and 62 overhauled and 
put right before harvest. ‘he number of reapers known to have been worked was 69 and the 
area cut 2,450 acres. High price of spare parts militates against success of reapers. 


Little progress was made during the yearin evolving and testing a suitable ‘ scythe ” 
largely owing to shortness of staff but the matter is being again taken up. 


Wheat Seed Farms.—Punjab type 11 has been distributed as in past few years. Wheat 
distribution is carried out through the following agencies, viz :— 


I. The department after inspection of the crop buy and stere what we consider can 
be handled and sold by our present staff during the sowing season. In the 
Lower Chenab 5,000 maunds was thus bought and stored and in the Lower 
Bari Doab 13,600 maunds. 


2. Seed is stored by zamindars and sold either by them or by help of the depart- 
‘ment. This line of work is very important at Lyallpur and accounts for a 
very large but somewhat indefinite area. 


3. Zamindars exchange seed with one another either with or without the depart- 
ment’s instigation. The wheat has now a reputation in the colonies and 


those not growing it will take a great deal of trouble to secure seed from a 
neighbour. 


: *» 
' EVil 


In the Lower Bari Doab Colony process No.1 is the most important factor and ‘isi 
worked by assistance from the canal and civil authorities. Such assistance is greatly valued 
by the colonist and is indispensable to the agricultural department in a new undeveloped 
tract. Arrangements are being made for assistance on a large and practical scale by the 
co-operative credit department in the year just commencing. 


The total area under pure No. 1i in the Lower Chenab Canal and Lower Bari Doab 
Canal Colonies is at least 1} lakhs now, i.e. one lakh at Lyallpur and 4 lakh at Montgomery. 
There is besides § million acres of purity upto 90 per cent. Our main activities in wheat will 
be with No. 11 for next couple of years but if No. 8-A continues to fulfil expectations its 
distribution on large scale will be in progress three years hence. No. 11 did very well on chahi 
area in Jhang this year and on barani areas in Gujranwala as in previous years. 


Punjab No. 17.—A small amount of seed was distributed to get pure samples for 
‘milling ’ tests. This wheat is much appreciated for home consumption and fetches four or 
five annas a maund premium at present in the local market. It is grown ona small scale very 
widely and uced to be in large tracts the predominant wheat. It is, however, being replaced by 
No. 11 which is hardier and a better yielder. 


Cotten Auciions.—Altogether 12 cotton auctions were held departmentally and two 
private ones in the Lower Bari Doab at which we gave assistance in classification 
andarbitration. The total kappas soldin auctions amounted to 120,000 maunds valued at 
roughly £150,000 sterling. ‘This figure, though high represents only 10 per cent: 
or less of the total crop.. The Indian Cotton Committee is reporting fully gn cotton sales 
so that it is only necessary to draw attention to two points, viz., (a) the great size of the sale 
operations for a small department though only affecting 10 per cent. of the crop directly, and 
(b) the start of private sales. ‘The latter is significant as it illustrates the fact that the 
zamindars are beginning to realize the necessity of co-operation. The two private sales held 
were conducted by the Okara Zamindar Association run by Colonel Cole and Major Vanrenen 
and by S. Jogindra Singh for his own and eurrounding zamindars at Iqbalnagar. The’ 
co-operative credit department are now taking up the question of cotton sales and will 
ultimately, it is hoped, give valuable assistance so as to free the agricultural department for its 
true functions. The most serious handicap with regard to American cotton during the year 
under-report was the lack of railway facilities, a continuance of which will very materially 
affect our efforts in the coming season. 


Cotton Seed Farms.—The department gold 24.000 maunds of seed of 4-F. this year—or 
sufficient for 220,(00 acres. ‘This was sold at Rs. 5 a maund, the seed having been bought at 
prices ranging from Rs. 3-12-0 to, Rs. 4-2-0 per maund. This left a handsome profit but it is 
necessary to conduct such operations on a business footing with a view to eventual handing 
over of the work to an independent agency or to the co-operative credit societies. The total 
area sown under American this year is estimated at 400,000 of acres and at least 80 per cent. 
ofthis is praotically pure 4-F., the rest being other Americans and 4-F. The area in the 
Lower Bari Deab Canal alone is estimated at 150,000 acres as compared to 80,000 acres lust 
year. The system followed with regard to cotton seed is as follows :— 


The Farm crop is gone through carefully and selected plants true to type are marked 
and seed used for Farm crop of following year. The rest of seed is issued to one or two 
special men and is called Special No. 1. Seed from latter is bought and sold following year 
to another small circle and becomes available in 3rd and 4th year for the general crop. In 
this way the quality will be kept up and tend to go on improving from year to year. ‘ Parchis’ 
are issued with each lot of seed sold and these are much appreciated and help the zamindar in 
bargaining for a proper price for his cotton. We had 42 centres selling cotton seed on com- 
mission this year. 


Cotton and maize in lines. —The sowing of cotton in lines and interculture has been one 
of our main lines of work for several years. A change of this fundamental nature is bound to 
be very slow and difficuit and has entailed constant study of methods of sowing and implt- 
ments for this and for interculture. As stated last year we are beginning to reap results now. 
The area in lines in the Lower Chenab Canal has doubled but is still behind the Lower Bari 
Doab where the area sown in lines this year is known to be at least 7,200 acres. The total 
area in lines in my circle is estimated at 12,000 acres this year. It must be remembered 
that holdings are smaller on the Lower Chenab Canal and there are fewor large landlords, 
hence progress is slower in area though very encouraging in number of new converts. We 
have reached thestage when our assistants are constantly coming across an acre or two sown 
in lines in the districts of which we had no official knowledge. Some cultivaters have inter- 
cultured 6 times and the value of this operation is being more and more appreciated. 


Country made implements. 


Bar Harrows.—These harrgws which were first evolved in 1914 are becoming very popu- 
lar and there is a steady demand for them all the year round, They were meant in the first 
instance for harrowing young wheat and used to cost Rs. 7 each. Last August Government 
gave a grant of Rs. 5,000 to enable the department to sell these harrows at a price not much 
above pre-war rates, Three hundred were made on contract at Rs, 12 each and sold at Rs, 8, 


XVil 


More are being made now and the price will probably be raised to Rs, 10 each. Three 
hundred and six were sold in the year under report. We had assistance from the Deputy 
Commissioner (Mr. Kitchin) in popularizing these harrows but indents by Tahsildars and: 
others were not complied with—only actual cultivators who intended to use the implements were: 
- gupplied. Experience in the past has taught us this lesson as it is not by selling but getting’ 
a machine used and appreciated that real and solid progress is made. A curious experience: 
with the bar harrow has been its great popularity for harrowing young cotton to save crust 
formation and to. obviate re-sowing after rain. Sales were fairly heavy in April, May and 
June for this purpose alone. It is used for a variety of purposes, ¢g., harrowing young cane 
and lately as will be seen from the farm report it may prove of much use with toria.. 
Complete record of the area of wheat harrowed is not available but 45 machines inspected had. 
done 3,935 acres or an average of 85 acres each. Chak No. 267, R. B., mentioned in last year’s: 
report now possesses 34 of these harrows. Another village near Shahkote harrowed 2,400: 
killas of wheat this year. 


Drells and Hoes.—Of the Lyallpur drills 64 Kharif and 68 Rabi types were sold during: 
the year. Itshould be noted that many cultivators feel safer in sowing cotton and maize in 
lines with, the plough and marker especially when land is rough and not properly cleared as in: 
the new: colony. Steady progress is, however, being made with drills. The Lyallpur hoe- 
which is not quite satisfactory and. is, therefore, only sold on-demand was also in request and 
59: were sold during the year. A type of hoe:on the lines of the “American Planet Junior: 
Hoe” in the evolving of which Mr. Faulkner, Mr. Brownlie and the Farm staff deserve credit 
is also showing great promiso. he American implement which now costs Rs. 66-8-0 is in 
steady demand'and 25. recently:imported are nearly all booked. This shows the demand that - 
exists for a satisfactory hoeing implement, and if we can produce something under Rs. 30 its: 
influence on ‘line sowing’ and interculture will be very great. I wish to draw particular atten- 
tion to our work on country made-implements as I consider large scale progress is only possible 
in this way. Our Indian assistants have shown great patience and initiative in this work and 
what progress has. been achieved would have been impossible without them. I would particularly 
mention Chaudhri Muhammad Abdullah, Bhai Indar Singh and Lala Anant Ram on the 
Farm staff and Bhai Charan Singh and Bhai Kharak Singh on the College:staff. 


Foreign Implements—The Narbadda. Reaper was worked throughout the season and a. 
type of serrated; knife requiring no sharpening during the season has also been promising. 
No final conclusions have been drawn as yet, and this matter will be further investigated this: 
Rabi. No progress was made with ‘scythes’ during the year. 

Ploughs were practically unobtainable and the new types mentioned in last year’s report: 
cannot be put on the market until after the war. Assistance in our work. received from: 
officers outside the department will be acknowledged in Director’s report. 

Mr. Faulkner co-operated with me in all Farm and College work and was for about &: 
months in charge of the Section. Very good work hes been done during the year by 
Chaudhri Muhammad Abdullah and by Bhai Indar Singh at Lyallpur and by Bhai Labh 
Singh, the Agricultural Assistant in charge at: Montgomery, where enormous expansion of work: 
has. taken places, 


W. ROBERTS, 
Profeasor. of Agriculture, Punjab, Lya’lper. 
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: Statement No. 1. 


SHOWING RAINFALL AT THE LYALLPUR AGRICULTURAL STATION DURING THE YEARS 1916-17 AND 1917-18. 


I 2 | 8 4 
Namo of month, Rainfall during 1917-18. Rainfall during 1916-17.. REMABES. 
i a ee 
une eee eee eee ove gee 2°51 *40 
uly eee oo oo ove ove |: 2°79 4:12 
august 100 vee eee’ ee) oe 6:97 4 67 
eptember os ii hig 10°48 43 
etober ate “ ‘o0-0° one one eee toe °43 i 
lovember’ aoe ove ave one 06 ooo 
)ecember. ove vex peo aoe toe eee 
ienuary oon o0e owe vow pos 01 oe 
february eee oe oe on fi *08- aoe 
March ie bee geo" ooo’ ‘oor 72° 48 
April o0o zee nee oon pos "47 1°48 
{sy et o04- 000’ ood oe 000 44. 
sense) GSES) SED ease alee 
Total a 23°93 9°39 


Statement No. 2. 


OUTTURN OF SUGARCANE GROWN IN ROTATION SERIES, AREA C; SQUARE 27,.KHARIF 1917. 


Katha: 109 | 34|68| 36] 10 | 20| 42] 0} 0|69°04) 608 | 187/ 95 


Sureths 20°2 | 10:2 | Badly smutted, 


QO fo) jo} 
WEIGHT “ = as a. = 
mwas oF Waicur pier WeEIGuT pees ie 3 I 5 
GREEN | OF CAMB. | soioy, | OF GU pe 3 os <e to 
Name of CRB a x 3S 3S R 
variety. 3 x i BMARES. 
; as bo ap op 
ele la a 8 ; a <5 ee Oe | ee 
Slalaial2lelelelelelelelel 22] 2] $3 | 33 
elelei8) 3 |S)/818/eiei2/2]2).82 | 58 Rm | 5S 
sles a) Ss |&@lae lala lalate /oye pa | Os Oy 
eet eee | eel, exces | commana | eemerees | emer | rene] eee |S | cone | eee] omer | <n SS | AS RS: 
‘| Kenear ...| 2 0} 58 | lv 02 | 86 | 56 | 83 | 10 12 | 41 8 oO} 627; 61:1 |18:1 {11:08 
| Katha io| 2| 0] 72119] 821|19] 42) 25] 8] 0] 82] 0} 0 ery] 56281 187] 98 
‘| Kensar’ .| 2 o-| 82 |80!. 72/15] 41} 12 8 | 22 | 84 8 0 | 45°37 |67:06 | 20°7 | 11°8 
-| Kathe: ve 2 0 65 4 83 4! 43 | 16 8 116! 33] 24 0} 783] 622] 193 | 101 
S8uretha’ 2 0 | 55 | 87 117 | 26 | 62 0; LL 5 | 44°; 20 0} 475] 626) 17°9 6°4 | Badly smutted.. 


Katha 20°5 | 10°06 


— s - Mds. 8 
Ploughings eos” 06d one 9 ; 
Harrowings bef ooo * oo" ote Pee ~ a 82 82 
A efore sowing oot! bee , ansaYr ae 7. 
Sobagaings or. ater sowing vss peer Nene Average yield... 4 iratha me a < 
Ficeings and hsrrowings ase ey Le A Sureths: ~ 4D 17, 
Waterings ooo av Lb ; 


Date of sowing—9tb April 1917. 
began on 13th February 1918,, 


Crushing «+ ) §nished on Let April 1918., 


b. @. 58 a 
Statement No. 8, 


RESULTS OF HARROWING VERSUS NO HARROWING ON WHHAT GROWN IN ROTATION SERIES, ARBA C, SQUARE 27, 
RABI 1917-18, 


Area, AOTUAL /OUTTURN, OvutTURN PER AORH, 


af Grain, Bhusa, Gratn. Bhusa. 
q Treatment. RaMAaBys, 
ae ’ 
a @ o 2 i 
siu\ 4a4\/2/|¢% Soler). s | ¢ | eae 
Sasa ce cel @ 1 Beene Be) Eg | Bane 
mie lis it S| loa oe | oo | ee 
| 1 No harrowing ane 2 ¢) 5 | 85 12 | 1939 20 | 3834 49 38} | Ploughings ... See 
| 2 Harrowing aoe 2 0 5 9} 12 vel 20 87 48 81 | Harrowings | S| aden lly 
| 3 No harrowing 1 | 18-6 Bi 24. [aa 1| 23 8| 49| 83 |Sohagaings ... a. sds 
lene | i 
i| 4| & | Harrowing wean 26 6 5 4|/ 10 89 22 11 47 39 | Surface harrowings to plots 
| & 2 and 4 nas | 
2< 2 : 
(| 5 2, No harrowing ae 2 0 5 29 14 28 22 36 58 82 | Surface harrowings to plots 
| =| ; 1 ,_Biand:S meee os GSR 
Ay : 
| 6 Harrowing pes ft 2 0 6 | 81} 14 | 273 23 6 58 80 | Date of cowing—l5th Novem= 
| ber 1917, 
7 No harrowing aa 2 0 5B, 803| 14] 83] 28 2} 66| 841] Date of harvesting—Srd and 
| 4th May 1918, 
| 8 Harrowing beta py Pre) Sage ta 24 et ~ oO | eames 
| 


| 


es Ae nnn <0 REST recrmer rs es 


TSR EES SSE SEO 
d¥,2,— This wheat wus badly icdged and intensely rusted, 
, 


Average yisld 


e 
per acte. 
Md. Srs. 
Herrowed = ree esi “id 22 84 
Not harrewed es ove vou ceo 22 20 


Statemen? No. 4, 


RESULTS OF DIFFERENT METHODS OF SOWING MAIZE IN ROTATION SERIES AT THE LYALLPUR AGRICULTURAL 
STATION, EHARIF 1917. 


Wrigcur or | WEIGRT on | WRIGHT oF Whierr YiIzLD : 


DRY FRESH DRY OF PER 
33 STALKS. 0058, OoDs, GRAIN, AOER. 
i=) 
Se — “? = 
ro ie : i 
a a |e Treatment, Rewarxg,.. 
‘ L A 
a 2 , 
a 1 i] fH 4 
5 | & is a 
ma a Se aI = tal a a m | 5 
es Wee Af} og 3g ae 4 | 3 re : 
og becca S 8 im B g 5 2 £ 5 z 8 e 
o | ¢ | 8 a 8 3 Sy ES pes @ 5 Ri EA = > 
a Beret, Mes) <q = 7) a en) | wn i) ra 3) = w 
Tecerees | pees | meen: | Ry SERCETERETEN Grereennet mocnece | Some | wwe | ee emmamncsettas | rm | correc ee] RIED paermnenray 
NI 
1 Lines 2feetapsrt ..| 4] t1{ 99] wi wwf 96! 7] st 7! a4|]) al 2s 
27) 2 “ Kera * sown by hand 4 14 33 13 27 ll 16 a, ee 7 18 14 


behind country plough 
C3 


Lines 2 feetapa:t ... + |. 48 7 15 4h 1S fiat OFF te 6)' 20){ 12 


fy] 
Red local maize. 


* Kera”? sown by hand ‘ is 
behind country plough ‘ 


ey 
fs 
pt 
no 
oO 
= 
iw) 
tw) 
i) 
—_ 
i=) 
i) 
bo 
(oo) 
foe) 
iS) 
> 
= 
“I 
be) 
@ 


Ploughings. : ooo 
Harrowings vad noe eos 


Sobagaings - soo oe 


Bulicek hoeings for plots in lines” 


A pan & 


Khurpa hoeing for plots sown by “Gkora or. 
Date of sowirg—3G6th July 1917. . 
Date of harvesting—8lst October 1917, 
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Statement No. 5, 


DIFFERENT METHODS OF SOWING MAIZE IN TENANTS’ AREA, KHARIF 1917. 


43 
o 
x" 
3 
a 
© 2 Treatment, 
= CJ 
jes I o 
zai, | 
= |e | = 
2 Oo 2 
SPs | 
(aus Kera behind the country plough «.. 
8 | 2 Lines 2/ apart va ped 
21 | 3 Kera behind the country plough . 
L 4] Lines 2’ apart ee 
e 3 3 Kera behind the country plough ... 
is 2 Ss huines 2/ apart in eh 
9 3 5 Kera behind the country plorgh .. 
i 
L 4| 3 | Lines 2’ apart we bee 
fom 
ae | Kera bebind the country plough ... 
16 | 2 Lines 2’ apart vee ice 
17 1 8 Kera behind the country plough ... 
Af 
L 4 = 2’ apart 2% 


eaen ee ee nnn 


of square and plot. 


ai ° 
= ° . 
ee Oe 


ARBRBA. 


Kanals. 


p we DW WW 


Marlas. 


@D © or © 


eo wo wo w& 


Werieut oy | WEIGHT oF 


DRY COBS. 


Maunds, 


on bt oC 


»~ Oo BP ot 


oo = > © 


Seers. 


Statement No. 6. 


SS LIT 


YIELD oF 
GRAIN PER 
GuArE, ACRE. 
ee 
REMARKS, 
Spi iee| 3 lve 
e | €-1-8 |g 
| 2) a a 
3 23 13 12 
3 10 15 11 | Bullock hoeings three, 
3 31 14 1 
$ 6 14 16 | Bullock hoeings three, 
1 37 6 1l 
2 16 7 33 | Bullock hoeings two, 
8 8 10 18 
3 6 10 11 | Bullock hoeings two. 
8 4) Vist 
3 3& 14 27 | Bullock hoeings three. 
3 | 20 18 1 
3 | 30 | 13 | 88 | Bullock hoeings three. 


OUTTURN OF SENJI (MELILOTUS PARVIFLORA) GROWN IN SQUARE 27, AREA U, ROTATION SERIES, 1917-18. 


No. of sub-plot. 


AREA. | AOTUAL OUTTURN, 


Kanals. 
Maunds, 


Number of waterings—5 

Date of sowing~17th October 1917. 

Date of harvesting —Plot 1.—20th, 22nd, 26th and 28th February 1918, 
Plot 2.—2nd, 6th, 8th and 11th March 1918, 
Plot 3.—3rd, 7th, 9th and 12th March 1918, 

* Plot 4.—21et, 28rd and 27th February and let March 1918, 


Plot 1 compares with plot 4, 
Plot 2 eompares with plot & 


Seers. 


TL 
HETEE 


OUTTURN PER AORE. 


: 


——— 


Seers. 


REMARKS. 


2 | After maize sown in lines, 


$2 | After maize sown by kera. 


38 | After maize sown in lines, 


26 | After maize sown by kera, 
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Statement No. 7. 


OUTTURN OF MAIZE GROWN IN THE MANURIAL BLOCK, AREA D, STANDARD K, SQUARE 27, KHARIF 1917, 


YIELD oF 
GRAIN PER 
ACRE. 


WrIGHT 
OF oF OF 
DRY OOBS. 


J Treatment. $ ReMarxs, 
2 = of 3 
7 a c 
ae on s 
Ss 8 3 | @ 
iS = a= | o | 
iz < S) a|o 


1 Unmanured we one | aks Ore Onl MONE Bal OUPON 16h) 0} 0 | Se Saas An She Ploughings ae) 
g Super Phosphate at 4cwt.| 3 | 2/10] 2] 1/32/12] 2/11} o| 1/12} 0} 6| 20] Oj Harrowings .., 10 
per acre. 
3 Unmanured woo | Seo 0} 24)12/) 0; 21}; 4) 1} 6] O| 0; 15/12] 7| O} 15 | Sohagaings ee 12 
4 Bone meal at 2 cwt. 94 lbs.} + 2} 25/12; 2;12} 0; 3/83; O}] 1/29} 0) 8] 25) O | Hoeings aces 
per acre, 
5 g Unmanured ... oe | ges | O} 11118; 0}; 10); 2} 1)10}] O}; O| 7] 8} 38] 18] 12 | Watering Pa i 
= 
6 ¢ Farmyard manure at4tons| ¢ 3/20; O/; 2/21) O} 4/37; 0; 1); 382) O} 9] O| O| Date of sowing—6th 
= per acre, August 1917. 
ro 
7 | |Unmanured ... et BR | 0412} 0] Of 9128] 21] giro] o| e449 thgth OdasB 
Date of harvesting— 
6th November 1917, 
8 Basic slag at 5 maunds 15; + 2/23 ]}12, 2 6 if 81 0}: O08} 1 1 28a ie 7 a eSbe it 0 
6eers. ? 
9 Unmanured .,,. we | Sas Oe285) 34 NO 2a a ee Or, Ol) 0 | 1SMMOnmeSe a avenge 
« ¢ 
10 Lime at 5Bcwt. peracre ...| 2 3/31} 0; 38} 0; 12; 8/85} 0} 2/13] O} 11] 25) 0 
11 Unmanured ... oo | reeqg | O14) O}] 0; 183 ;} O}| O|] 21) Of| 0/10] 8} 9|14}] 9 
SS eS 5 EES 
Statement No, 8. 
SHOWING THE OUTTURN OF COTTON GROWN IN MANURIAL BLOCK, AREA D, STANDARD K, SQUARE 72 
KHARIF 1917. 
a 
OUTTUEN PER 
ACTUAL OUTTURN, re. 
& 
"Z Treat ment, 3 RemMarxs, 
arce : 
"Es 5) a a : 8 
=| acl dt 2 (ia be bers 
a 2 3 s ny oy 
Z| pA | ee | SN a ee tl 
12 | Unmanured one ‘ oo | 3555 0 19 4 17 12 | Ploughings .., oe 
13 Calcium cyanamide at 3 cwt, and 2 lbs, per z 2 19; 11 12 18 7 | Harrowings we. ps 
acre, : 
14 § Unmanured eee ore oe es5 0 23 15 10° 26 15 Sohagaings Gea ras 6 
So s 
o 
in | #2 | Calcium nitrate at 5 cwt. and 31 Ibs, per } 2 16 ll 12 3 7 | Hoeings ,,, wien EO 
S acre. 
16 - Unmanured eee oes ool gee 0 26 (e) 1l 293 12 | Waterings .. wae 
3 
17 | 3 | Farmyard manure at 4 tons per acre con 3 2 18 5 12 ll Q | Date of sowing—29th of April 
& 1917. 
no] 
i8 & Unmanured eee eae see ss it] ) 7 12 2 15 | Picking began on 21st Septem- 
ro a 1917 and finished on 27th 
2 LOLS, 5= 
319 | & | Ammonium sulphate at 3 cwt. 10 Ibs. per acre + 2 1 6 10 6 a tae 
Q 
| 
20 a U nmanured eee eee eee Sao 0 26 5 1l 29 5 
2) Gyps um at 5 cwts, per acre rr) eee g 2 6 12 10 33 12 
92 Unmannred ae see ee | THis 0 14 9 12 J leven = ef of oof off off 39 8 


Statement No. 9, 


XX1i1 


OUTTURN OF SUGARCANE GROWN IN AREA D, STANDARD K, SQUARE 27, KHARIF 1917. 


Treatment, 


| Variety. 


Unmanured xe oe 

Bonemeal at 2 cwt. 94 lbs, 
and lime at 5 cwt. per acre. 

Unmanured ,,, ae 

Lime at 5 ewt., Am, So, at 
3 cwt. 10-2 Iv, per avre. 


Unmanured ace 
4 - 
a Farmyard manure at 4 tons 
if per acre. 

Unmanured ‘ ten 


SRBRNRYRR PB t3 | No. of plot. 


Bonemeal at 2 cwt. 94 Ibs. 
lime at Bcwt. and am, S o, 
at 3 cwt. 10°2 lbs. per ‘aere. 


31 Unmanured 

32 Ca (No.3), at 5 cwt. 
31 lbs., Am, So, at 3 cwt. 
10°2 lbs. and super phos- 
phate at 231 ibs. per acre. 

39 Unmanured 


—— ee ee 


Ares in acres, 


Ploughings ove 
Harrowings + 

: 7 before sowing. 
So peenegs (4 after sowing. 


a 


Wriaur 
OF GREEN 


TOPS. 


3 | 22 
33 | 27 
7 | 35 
44| 1 
8 | 37 
30 | 21 
9] 0 
43 | 1 


b> A) 


WEIGH 
oY 


OANE, 


vd 


ci ales 
a |i 
a | a 
4 | 25 
60 | 14 
14/17 
81 | 29 
13 | 10 
60 { 29 
14 | 23 
81 | 36 


Wuiaut 


2 | 35 
31 | 28 
z40 
42 | 36 
6 | 35 
82 | 21 
7 | 21 
42 | 20 


a 
Wuient Yizup oF | 8 Sd & {8 
oF GUE a | 8 8 IB 
PER AORE, A (4 ) 
: oe S Ss ‘S 
7 
oO e @ oO e 
3 . | Mo] be et) wo fw 
: a . = 18 a 8 a s Genie: . 
Sialel2lels ls2] ee | gs lees 
a r=] 8 ~o es 2 2 o¢ 
Si isin i218] a |84| 5? | 8: |S ole 
Ain; ol;a!|nsod ia Ay Ay (a 
0/20] 0/17/33} 8/767] 621! 17-4 108] 
5}10] 0] 26/10] o|6s9| 525] 166 |87 
1/12} 8{23/16] 7/546] 485 | 187 |91 
7180! 4| 38] 31] 41/53-9| 524 |1807 | 9-4 
| 1! 7| 0| 20] 38] 6 /67-3| 51-8 | 17:09 18-8 
5|27| s|-28/17| 8|s50-2| 535 |174 |o-s 
1/13] 0 | 23] 25] 6 |\61-7| 616 | 17°6 '9-09 
7|35| 0| 39/15] © |52-5/g51-3 | 18:5 |9- 
15124] 5/6741) 623 | 151 | 7-9 
38 |10} 0|72-7] S11) 191 |9°7 
16 | 37 | 18 |71-9\48-02 | 16°4 


Hoeings 

Waterings 
Date of sowing —8- ch April 1917 
Crushing began on 25th December 1917 aud finished on 15th January 1918, 


Statement No. 10. 


COMPARATIVE TESTS OF WHEAT TYPES 8 A, 11 AND 8 B, RABI 1917-18, 


ACTUAL OUTTURN. 


Grain. 

3 

Ss 

iG . 

4 Name of variety. 

e 43 

g | 2 $ 

s | 3 Pie me 

= ee a4 3 

ee Pe he 

a A q| a n 
emt SA": ss wl F 6 0 
13/84 SH ait BIO 18 
2a/| Punjabtypell ..| 4 4 | 253 

~26 

‘A, | 
2 6 | Punjab type 11 ... 4 10 i 
34/8B wu. } | 5| 17} 
3 ) 8 B eee ooe 3 9 27 


Bhusa Grain. Bhusa. 

E E 4 

a ra g ao S a 

FE 3 B 5 Fy A 

| wR P= mM a Ua 
11 19 12 (0) 22 38 
19 24 20 26 39 8 
10 263 9} 11°5 21 | 12°56 
2b. 22 20 2 43 4 
11 8} 10 35 22 17 
20 abe) ale) 14 40 2 


OUTTURN PEB AORE. 


Previous REMARES, 

crop. 

Wheat... Germination good, but not so 

| nice as in Punjab 11 or 
8 B. Rendered thin by 
| white-ants, tillering good, 

Do. ew» |J . Late in earing. 

Do. »».» |) Germination good, tillering 
very fair, slightly attacked 
by white-ants, rusted and 
suffered a bit from frost. 

Do. tee Early in earinug. 

Do. ee |) Germination good, tillering 
very fair, slightly attacked 

| by white-ants, rusted and 
frosted more than Punjab 
| 41 and 8 A, Early in 

Do. oo. |) earing. 


N.B.—Plot b,,b,,b, had an equal amount of lodging to an extent of 2 per cent. 


Ploughings 


Harrowings 


Sohagaings 


re 


Surfaeo harrowings and weedings 


Wi aterings 
Date of sowing—9th Noyember 1917. 
Date of harvesting—25th April to 2nd May 1918, 
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Statement No. 12. 


COMPARATIVE TESTS OF WHEAT TYPES. 8-A, ‘11 AND 8-B, RABI 1917-18, IN NEW AREA; 
‘ ; | Seen ent LR PL 
AOTUAL OUT- OUTIURN PER 
af 2 TURN. ACRE. 
= a ; 
~ | Grain, | Bhusa. | Grain. | Bhasa. { 
P| Variety. paint 2 yA v REMARKS. 
2 | & g a a 
3 & 5 
S Ss Ss 2 * ¢ 2 oe 
ot = 7) D ” “om n 
=e Be a 1% PT i ihe 5 
“SA oo 5 2 a ss pa ra - 
als Belsialgialzieiz| 3 
s Bs q/al/aialaljalalala a 
(i la |8A a $ 8 |-29 7 221° 3) 17) 18 | 44) 61) Germination fair, tillering good, damage by white- 
ants 12 per cent. slightly rusted in early stage, 
bs ‘ | slightly smutted, one week later in ripening than 
15 |8A ooo fr 8 | 25 f21 | 35 | 17 | 10 | 43 | 30 I Punjab 11, 
{ 
/ | 
%q | Punjab 11 $ 6 | 12] 15 | 18] 12 | 24] 30 | 36 
1 j , Germination and tillering good, damage by white-ants 
| 10 per cent,, badly rusted in later stages. 
| 93 |Punjab11 | § | 6| 1/15 /°82/12] 2] 31] 24 
| | | 
| 
: 8a | 8B early iS 6 | 24119 | 37} 18 | 8 | 39} 84 
Pe Germination good, tillering poor, damage by white- 
ants 9 per cent., badly rusted in later stages, ripened 
| 33 |8-B tas 3 y | DeeaOn sop | 15.) 12 | ay | 30 | | a bit earlier than Punjab 11, 
‘ha |S A 2 4 8 |'36 | 20 | 18117 | 32 | 40 | 36 | Germination fair, tillering good, damage by white™ 
| ants 14 per cent., slightly rusted in early stages, 
' slightly smutted, ripened one week later than 
43 |8-A 4 | 8] 8/19|24]16/16| 39] 8 | Punjab 11. 
| 
Sq |Punjabir | 4 | 6/17] 14| 16] 12/34 | 28) s2 || h2. 
43 | Germination and tillering good, damage by white- 
—} t Barley 4 ) ants 12 per cent,, badly rusted near ripening. 
A]| 55 |Panjabiz | # | 6[ 5/14] 3/12] 10/28] 6 | 
Hi J 
6a | 8B By 6} 3/14] 0/12] 6] 28] o | ) tg oem 
Germination good, -tillering poor, damage by white- 
5 ants 10 per cent., badly rusted near ripening, lodg- 
63 |8-B Th ee 6 |'38 | 14] 10] 13 | 36 | 28 | 20}; | ing 2 per cent, in 60, earlier than Punjab 11, 
8-A 2 14 | 22/14] 6] 2 
Ta Y 7) 8 a ae Germination fair, tillering good, damage by white. 
ants 16 per cent., slightly rusted in early stages, 
7B | 8A aes 5 | 38°} 18 | 18 | 11 | 36 | 26 | 36 slightly smutted, ripened one week later than 
| Punjab 11. 
| 8a | Punjab 11 3 4/17] 9/15 | 8| 34] 18 | 80 | 
| Germination and tillering good, damage by white-ants 
8% | Punjab 11 4 | 5] 14] 11 | 26 | 10 | 28 | 23 | 12 | 13 per cent., bad'y rusted near ripening, 
i | | 
s 1 | 38];10)3 3 | 36 
se ; 3 Saale ay Germination good, tillering poor, damage by white- 
: ants 8 per cent., badly rusted near ripening, a bit 
(| 93 [8B , 4 4136/11/22] 9| 32] 23] 4 & earlier than Punjab 11. 


Averages. 


tae 


AOTUAL OUT-| OuTTURN: 


Ploughings eee ve oe 3 TURN. PER ACRE, 

2 Harrowings ... oon ove es, & oie 
Sohagaings ... ose oe au 4 Variety pon 
Waterings i. vee bee ws a 3 $ 3 : 
Surface harrowings =... bad 6 & E E Bi 
Date of sowing—24th-25th of November 1917. = eS pits 4 cS am § 


Punjabll.) 3 34 26 


Date of harvesting—-3rd to 10th May 1918, 8-A 4.4 3 47 19 15 33 


.XxXvl 


Statement No. 13. 


COMPARATIVE VARIETAL TESTS.OF WHEATS GROWN IN TENANTS’ AREA, RABI 1917-18, 


S Anza ACTUAL OUTTURN 
74 i OUTTURN, PER ACRE, 
a 
3 
g i: Name of variety. Irrigations with dates. REMARES, ~ 
o 
Z ry 4 a oS s 
Yes a on) Hc a @ a nm 
%, Z | =| S n = | wo 
( Py oun jabelderes iy 4, 4 6 6 11 28 |} Three on— 
3 | bs 
—4 v 6th January 1918. 
18 | | 26th February 1918, 
i 2/8-A Bs 4 4 6 20 12 15 J 19th March 1918. 
( 1} iPanjab 1h is. a 4 4 6 30 12 34 |\ Three on— 
7 | 
mas b 6th January 1918. 
23 | | 2%th February 1918. 
L 2|8-A eve 4 4 8 3 15 15 J 28th March 1918. 
| 1 | Punjab 11 se 4 2 8 25 16 33 |) Three on— 
12 | 
Doan r 2nd January 1918. 
13 | | 18th February 191”. 
{| 2) 8a : wee | A 2 6} 20} 12] 28/)  14tu March 1918. 
{ 
1 | Punjab 11 ... ee 1 5} 10] 10} 15/) Three on— 
12 | 
— | b 2nd January 1£18. 
14 | i | 18th February 1918. 
2 8-A eve coe 4 1 5 0 9 35 J 14th March 1918. 
( 1 | Punjab 11... eer zi 9 5 7 9 12 |) Three on— 
16 | 
ai) L 2nd January 1918. 
10 | | 20th February 1918, 
P 4 2 | 8A aak eee 4 § 5 23 10 Oj) 14th March 1918. 
‘ 
dl 1 | Punjab 11 ... if 4 0 4 0 8 Q |) Three on— 
16 | | 
cae } 2nd January 1918. 
11 | | 20th February 1918. 
L 2| 8-A xs wes 4 0 4 20 9 0 |) 27th March 1913. 
( 1 | Punjab 11 ..: a0 3 15 9 f 19 23 |) Three on— 
16 [ 
— 21st December 1917. 
5 | 20th February 1918. 
2 | 8-A : ewe 8) 15 9} 10} 19] 29)) 27th March 1918. 
Average outturn. Average per acre calculated on 
ytelds per acre. : 
Mas, Srs, 
Punjab 11 .., | 28] 35) 4 5| 12| 22 12 26 \ 
~ 
12 29 
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~ Statement No: 14, 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS’ AREA, RABI 1917-18, 


AREA, 


AOTUAL 
OUTTURN. 


OUTTURN 
PER ACRE, 


na ea a nel 
4g. 


& : 
ve 
ro 
A 
a 
ro 
oc = 
7 fu 
> 3 
ee 
f 1 | Punjab 11 
3 | 
—4 
39 | 
YY 2/8B 
f 1 | Punjab 11 
3 | 
ah 
12 | 
if 1 | Punjab 11 
12 | 
Ss 
ys 
L 2 | 8B 
if 1 | Funjab 11 
221)" 
3 | 
L 2/|8-B 
iq 1 | Punjab il 
17 | 
— 
ll [ 
2 |8-B 
i 1 | Punjab 11 
17 | 
oat 
ae 
2 | 8-B 
f 1 | Panjab 11 
17 | 
aeme 
21 | 
L 2 | 8-B 
1 | Ponjab 11 
19 | 
=F 4 
9] 
i| 2 i 
Punjab 11 
‘em 8-B 


Name of variety. 


Average outturn. 


Se |S nd A een | eae 
SEEEEEEEEEEEE es 


~ 


a 


oO 


10 


10 


10 


m 
rd 
q nm 
3 B 
= a 
3 2 
5 20 
5| 10 
3 22 
8| 20 
6| 28 
11] 35 
Tits 
9 5 
10 5 
11 16 
13 0 
” 4 
6] 14 
9 30 
9 0 
66 2 
64) 24 


Irrigations with dates. 


24 |\ Four on— 
[ 26th December 1917 
| 19th March 1918, 
4\) 2nd April 1918, 


20th February 1918, 


30 1) Three on— 
1] 
L 28th December 1917. 
| 25th February 1918, 
24 | | 19th March 1918, 


a 


) Three on— 


8rd January 1918. 
| 18th February 1918. 
36 |} 14th March 1918, 


4 |\ Three or— 

| 

L 8rd January 1918. 

1 18th February 1918, 
9/j 14th March 1918. 


10 ) Three on— 


| 

L 5th January 1918, 
25ch February 1918, 
22nd March 1918, 


29 Three on— 


15th February 1918, 
22nd March 1918, 


36 |) Three on— 


{ 

L 4th January 1918, 

| 25th February 1918, 
a9 i 22nd March 1918, 


11 Three on— 


16th February 1918, 


23 | J 14th March 1918. 


Average per acre calewlated on 


yields per acre. 


Mds. Sra, 
22 15 28 
8 15 15 


| 
b 21st December 1917, 


| 
b 22nd December 1917, 
| 


REMARK 


. Name.of variety. 


No of square and killa. 
No. of plot 


Punjab 17 vee 


Pusa 12 AY 


6 1 | Punjab 17 te 
7| 
is] 

2) Pusa:12 8 

fi 1 | Punjab 17 oul 
7| 
4 
19 | 

le 2} Pusa 12 fe 


ig 1 | Punjab 17 
16 | 
man 
16 | 
| 2| Pusa 12 
(| | Punjab 17 aes 
19 | 
4 
11 | 
L 2 | Pusa.12 jee 
( 1 | Punjab 17 “i 
19 | 
iy 
12 | 
ie 2] Pusa 12 ie 
(' 1) Panjab 17 
19 | 
wey) 
13 | 
ke 2 | Pusa 12 a 


Average outlurn 


| Punjab 17 Ae 
Pusa 12 erry 


es eee 
— 
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~ Statement No. 15. 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS? AREA, RABI 1917-18, 


10 


10 


14 


19 


10 


10 


16 


16 


ACTUAL OUTTURN 
OUTTURN, PER ACRE. 
Irrigations with dates. REMARKS, 
auth 
2 | é 
ae ls 
| a 
i 
A 35 9 2 ] Three on— E 
L 7th January 1918: 
| 26th February 1918. 

9 10 17 16 Three on— | 
7th January 1918. i 
26th Fabruary 1918, | 

10 0 18 33 28th March 1918, 
j 
L 2ist December 1917. 
{ 19th Februa-y 1918, 
12| 20| ‘a 9 |J 14th March 1918, / | 
3 
= 
Three on — 3 

4 | 23 8} 37 | 8 
21st December 1917, A 
20th February 1918. § 

5 18 10 25 \J 27th March 1918, 3 

H 
5 
| : 
Bs 

5 11 1 16 I T bree on— 1 # 
4th January 1918. 8 
25th February 1918, a 

6 6 12 18 |J 14th March 1918, I = 

| 
Em 
B 
bt 
rt 

6 17 |e 14 27 } Three on— | 

4th January 1918, 
25th February 1918,’ 
8 6 18 25 \° 14th Mareh 1918, 
ll 25 19 15 Three on== 
22nd December 1917, 
25th February 1918. ‘ 
10 34 18 3 14th March 1918, 
| Average per acre caleulated 
on yields per acre, 
Mds. Srs, 
g3 | Dah} 1s) Pes] | 24 § 16 
59 | 14 | 16 6 16 shoes 


al eee Se 


Number of square and 


killa. 


ole 


mlx 
[i 


Number of plot. 


eR 


a 
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Statement No. 16. 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS, ARBA, RABI 1917-18. 


Name of variety. 


Punjab-11 


Punjab-11 


17-B 


Punjab-11 


17-B 


Panjab-11 


17-B 


Punjab-ll 


17-B 


Average outturn. 


Punjab-11 


17-B 


aoe 


ve 


eee 


ooo 


ee) ee) es | ao | 


ABEA. 
td a 
,4)— 9 
4 9 
i 
4 7 
4 {| 
4 7 
3 19 
3 19 
3 18 
3 18 
21 0 
21 0 


AOTUAL 
OUTTUAN. 
3 

12 34 

11 22 

12 30 

8 38 

13 10 

12 0 

11 25 

9 20 

11 8 

10 26 

61 27 

52 26 


OuTTURN 
PER ACRE. 
i Irrigations with dates. 
a 
s 
a 3 
5 2 
a n 
eee So = Ss eee eee Fs 
23 5 |) Three on— 


21st, December 1917, 
p 18th February 1918, 
27th March 19:8, 


ee ee 


| 
31 {J 


18 |) Three on— 


21st December 1917. 
18th February 1918. 
27th March 1918, 


SS 


15 |) Three on— 
| 21st December 1917. 


t 19th Februsry 1918. 
| 14th March 1918, 
J 


_ 21 |) Three on— 


| 21st December 1917, 
\ 19th February 1918, 
| 14th March 1918, 


89 Three on— 


21st December 1917. 


| 

{ 19th February 1918. 
| 27th March 1918, 

J 


Average per acre calculated on 
yields per acre, 


Maunds. Seers, 


23 


; 


REMARKS, 


_ 


Name of variety. 


No, of square and killa. 


No. of plot. 


11 | 
ae. 
8 | 
2)9C y ‘he 
1 | Punjab-1ll .., ee 
11 
~* 
9 | 
ae 2/9C sale Jon 
f 1 | Punjab-11 .., 
| 
— 
22 | 
U 219C : 
(3 1 | Punjab-11.... 
17 | 
23 | 
e 2\9C es : 
fi 1 | Punjab-1l .., ‘ 
17! 
3 
24 | 
i 2190 os 


Average outturn, 


Punjab-1l i. 


Punjab-l1l 4. ae 


20 


B@.€)4 


Statement No. 17; 


COMPARATIVE VARIETAL TESTS OF WHEATS GROWN IN TENANTS’ AREA, RABI 1917-18. 


ACTUAL 
OUTTURN, 


3 35 

4 80 

10 10 

8 5 

6 7 36 
6 4 10 
2 7 26 
2 6 10 
19 11 0 


19 7 35. 


OvuTTURN 
PER ACRE, 


14 


12 


22 11 


15 38 


Irrigations with dates, 


REMAR Es, 


\ 4 on—. 

| 5th December 1917. 
& 17th February 1918. 
| 138th March 1918, 
J 27th March 1918. 


ges, 9 C being the worst. 


\3 on— 
| 


4 18th December 1917, 
| 17th February 1918. 
J 27th-March 1918, 


\ 3 on— 


| 

|  2ist December 1917, 
| 15th February 1918. 
J 22n1 March 1918. 


Lodging was very bad in 9 C throughout. 


\3 on— | 

é 
- 21st December 1917. 
{ 15th Pebruary 1918, 
J 18th March 1918, 


Germination and tillering good. Rust appeared earlier in 9 C. Both badly rusted in later sta 


‘) 3 on— 
{ 
21st December 1917. 
§ 15th February 1918. 
J 22nd March 1918. 


Average per acre calculated 
on yields per acre. 


Maunds. Seers., 


16 » 5 
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Statement No. 19. 


OUTTURN OF 4-F AMERICAN COTTON GROWN IN SQUARE 26, KHARIF 1917. 


| 2 
= Z 
3s 
ACTUAL OUTTURN, | OUTTURN PER AORE. 2 
So e a 
P ay Treatment. 2 a RIMARES. 
2) 4 : E 
a a FI = 3 a g ae 
3 | a aie | #1 8is | # ge 
a PS = Shige Saas | Ss |. 3 Gee 
7 a <j = D oO =e nD ro) “ 
| 
(¢| 1 a>} Drilled on flat, ridged after- | 3 2 31 10 | 5 23 4 
wards with ordinary irrigation. : 
i ' 12°88 
b Ditto 5 3 3 14 12 6 29 8 
1 | 
| | 2 a>)| Drilled on flat with ordinary 3 2 | 28 8 Sg) kg 0 
| irrigation. “a 
A-l 4 12:37 
|; 22 Ditto ves 3 3 20 | E ve 0 16 
| 3 a}| Drilled on fiat, ridged after- $ 2 34 7 5 28 14-7) | 
| || wards, heavier irrigation at 
| ‘|! longer intervals. | 14°99 
a SS ce SE SS SS SNCs bestes 
Ploughings ass ove ove ae 3 
Harrowings vee noe ves oe 6 
Sohagaings xo coe ose eee 10 
Hoeings oso vee veo eee 14 
Ridge making in plot 1 and 8... tee woe 3 
Waterings ooo eve ooo eee 4; 


Date of sowing—30th March 1917, 
Picking began on 12th October 1917 and finished on 27th January 1918, 


Statement No. 20. 


RESULTS OF HYDRAULIC EXPERIMENTS WITH FARM SELECTED BROADLEAF SANGUINEUM COTTON GROWN IN 
SQUARF 10, KHARIF 1917, 


- ~ 
= 2 3 
» 
2 AOTUAL oUT- | OTTTURN m 3 
fay AREA. © & 
TURN. PER AORE, a 
re g 
2 as ca “te 
cS 7 ~ em 50 
= Be Treatment. r:| y a REMARKS, 
5) 3 E ; aE 3 
a m ° ° mn iv) -= SD Aj @ 
‘3 si g ae 2 a : Eo 28 
Bs ith) ae a i 5 B be & ars 
S 3 S hes g 2 2 o as) Ba 
7, 7 i =) a n | 7) A no) 


MPaCGR CR 


1) er es Be Bo 8 | 28 Br4” 8-7" 
| Average on plots in lines== 
10 2 | Ordinary cultivation with 8 2 0 2 12 9 8 3°4" 39" 9 maunds 36 seers, 
cin a \| kiaris per acre cotton drilled in 4 
A,a | 38 lines 2’—4" apart. | 2 0 2 26 10 24, 3°4” 8:6” Average on flat=7 maunds 
¥ | 11 seers. 
4) ee 0 2 31 11 4 3°4" 3°4” 
1) (21 pa aa esa 62 38 3-7! 2°83" 
10 2 || Ordinary cultivation with 8 | 2 0 1 22 6 8 3°98" 4°20" 
kiaris per acre, cotton sown |4 
iad 8 broadcast. | 2} 0 i 37 7 28 3°6" 4°20" 
ta | | 2140 | 4e% 9 Fe GS 3°7" 441" 


Ploughings oes ere si ove 2 

Harrowings ee ove eee sol 3 

Sohagaings ove ies tee oe 3 

Hoeings in A,,@ ... ove oe gee 14—Hoeing with desi plongh in A,a=1. 

Watering eee eee ie ote 1 and surface harrowing with harrow =I, ‘ 


Date of sowing—22nd April 1917. 
Picking began on 22nd September 1917 and finished on 29th January 1918, 


XXxiii 
Statement No. 21. 


OUTTURN OF 4 F, AMERICAN COTTON, KHARIF 1917. 


\ 


D4 ‘ m2 
cs AOTUAL OuTTURN a 
3 AREA, OUTTURN. | PER AORE, Fa 
ro 2 q A 
P| ~~ om e 
a 2 ab ape : 
~ +f re Treatment. Aa EMARKS, 
p aS) 3 ; : ae 
= Pe Me a s m ra = 2 
pre) 
0) ae ar| fo | atlad EI of a 
= ° f=| col 5 inl =] cal Os 
) 9 = a|/s]3 2 8 2 Be 
5 Zi 4 wliale 7) a mn na 


cons 


“f Drilled in lines 3’ apart oe | 2 


wo 
o 
a 
i) 


log 
eo 
o 


2 


an 
| «| 
| 

| 


C3 


B 


i 

¢ 3:5 | Not watered in May and June. 
6 (| Sown broadcast oon Sone sea O | 
i 
J 


4 
| 
. 


fa ( Drilled in lines 8’ apart rertte e| Olle Shae LOT aS 0 
a d 2| O|} 2 18 9 12 
32 3 6:82 | Watered in June and July. 
—— wn, 4 ; 
; | 
G b ( Sown broadcast oon eetle cae) Ol g 39 11 36 
i I 
LETHE 2| 0. 9|° 19 9| 36\) 
(a [ Drilled in lines 3/ aparé wf] 9] Of gf] a7i 14h 2h 
tert 
t ® 
| al a feel gt eh Cah se clade | 
32 . 
B c 9°72 | Watered in May, June and 
July. 
| al Sown broadcast _... Srl A FeO Morte £86? ee TE 524 | 
tJ i 
il | 
Cet et ol-g}| 22} 10 8 |J 
Le 2] 0 2} 28,| 10]. 82 
Ploughings ose ove soe 3 
Harrowings vee toe Rh 2 
Sohagaings oes oss ose 2 


Hoeings—Bullock hoeings to plots in lines 9, 10, 8, respectively, The broadcasted portions were 
hoed once with the Desi plough, 


Date of sowing—20th April 1917, * 
Picking began on 3rd November 1917, and finished on 6th February 1918, 


Average oulturn per acre. 


Maunds, Seers, 
Lines *a4 a 10 33 
Broadcast saa ae 10 18 
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Me vas 
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“LIGT ysusny q7gz Go qInord wap og} Y¥m cou pamylnor4Uy pee vt oI 
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| Statement No. 23. 


SHOWING RESULTS OF HYDRAULIC EXPERIMENTS WITH FARM SELECTED BROAD LEAF SANGUINEUM COTTON GROWN 
IN SQUARE 10, KHARIF 1917. 


’ 


m ™m 
$ AorvaL OvurruRN a P| 
eh ARBA. OUTTURN, PER ACRE, t= A 
se] 
ae ; 
s 2 a wo aw 
2 a Treatment, Sy rie REMARKS. 
= 3 a2 a= 
ot 5 oO c¢ 9? 
@ a 2 wa ss 4 . 6B we ss 
3 | % Bea ey | aha tice oes | eas 
oS o 2 es GS oO 3 o mS ay “3 
Zz A Ms ~ a wD ra “a 4 A 
( 1 | Watered in May, June and July 2 0 1 22 6 8 34 |} 8°67 
10 | 2 | Not watered in May and June .. 2 0 2, 38 7 32 3°35 3:17 | Watered in July only. 
—|2 
A, 6 | 3 | Watered in May, June and July 2 0 1 32 7 8 3°4 9:24 
L 4 | Not watered in May tee 2 0 1 29 6 38 3°4 6:72 | Wateredin Juneand July 
only. 
Average outiurn per aore.. 
Mds, Srs. 
( 1b| Not watered in May and June ... 1 0 0 33 6 24 37 3°34 3waterings 6 21 
4 
to | 2 | Watered in May, June and July 2 0 1 22 6 8 3°7 9°32 2waterings 6 36 
ay 
A,b | 3 | Not watered in May vee 2 0 1 29 6 36 A] 7°43 lwatering 7 8 
| | 4 | Watered in May, June and July 21 0 1| 25 6} 20 3:2 9:22 
| ~ 
TA CAEN 
Ploughings yoo tos 2 
Harrowings a pict: 
Sohagaings one Son 3 
Date of sowing—23rd to 26th April 1917. 
Picking began on 22nd September 1917 and finished on 29th January 1918, 
iV.B,—On account of copious rains, no irrigation was neeessary after the month of July, 
Statement No. 24. 
OUTTUEN OF 4-F AMERICAN COTTON GROWN IN SQUARE 32, BLOCK B, YEAR 1917-18. 
a a a 
OvrrcRN PER 3 
ABBA. AOTUAL OUTTURY. AOE, a 
$s — eee a as 
J re Treatment. | A REMARKS, 
s a ae 
a B ° A a a 2a 
oH a a S ro eo) A 
is are eritiha bara gly. Be 
% | 2 ecb | la. a | a | 4° 
s — STS STL ee are eee | 
chet) if 2 0 2 31 11 4 |) 
| | b | | 2 0 3 18 13 12 | 
1 |4 & Not watered in May eet & 6:92 
e|] | 2 Ge Pn seg 25 10 20 | 
katy eae 0 3 6 12 24 |j Fi gan ro 
Bs 
f aly ( 2 0 2 30 11 0 |) & : , 
Are | Teaniee 1 aude 2 37 u 2 || cha fepel= 
2 \4 + Watered in May, June and July} L847 as 
| e | | 2 0 2 21 10 4 | es 
a Te Sh REN, 2 4 16 = 8s 
Sy ie el S8 see 
oat) fox jn ) 2 26 10 24") a4 : 3 3 
| b | 2 Ga try 78 7 12 28 eee ie 
3 \4 . Not wateredin May and June. | 4 L 318 
e | rus 0 2 4 | 8 16 | 
a |) ee: 0 2 5 | 8 20 | J 
—_ 
Ploughings ote Mare 3 
Harrowings te vee 2 
Sohagaings os se 2 


Bullock hoeings 11, 13 and 10, respectively.. 
Date of sowing—21,t April 1917. 
Picking began on 3rd November 1917 and finished on 5th February 1918, 
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Statement No. 25, 


SHOWING THE COMPARATIVE RESULTS OF AMERICAN COTTON VARIETIES GROWN WITH TENANTS AT LYALLPUR 
, AGRICULTURAL STATION, KHARIF 1917. 


z ARBA, AOTUAL oUT-| Our TURN 
ae TUBN, PER ACRE, 
se | 2 No, of hoeings with Irrigations with 
S 4 \Variety. Soil, ae A es te dated Slated ReMaRgs. 
| 2] an ee Had RP ad 
i Shes alr eile le(s/ 81a 
Carey . 3 os o Feel DD Ea 
4 = | al(e2Zl ola s) 
# } ( )) Seven on— ( Two on— Ridges made on 27th 
1y ae a ie 1| 2189} 10) "8"| 941 0 | 14th May 1917, | "th June 1917, July 1917, 
‘ | | | 29th Moy 1917, |) 8th August 1917, 
20). alcarious 1 | 35 | 18 8 | 17 0 |! 7th June 1917. 
—|4 2 EER bite c : loam. 4 is 20th June 1917, 4 
a WEY ake | 1/34/18] s{ig| 8 | Lith July 1917, || 
: ; 15th July 1917, i 
(4 | 280-F'| 1 fi16 |J \] 1] 22] 1) 6| 85] 12 |) 27th July1917, | 
c ) ( ) Eight on— ( Three on— 
7 4-F/ 2] 2 1|34)14) 7) 6&6] 4|; 13th May 1917, Mh July 1917. 
| Calcarious | 22nd May 1917, 8th August ISl7. 
6 9| 280-F | 2] 2 loam, ico eltLOt eeGn|mecnlanO 80th May 1917, 25th October 1917. 
mee \ 4 { 6th June 1917. 4 
3 3 CO |e Oye 21 2116! 7] 36) 0 20th June 1917, 
| | { 13th Jnly 1917. | 
lal 2 1|38{ 5] 7/18] 5/}| 28th July 1917. 
C Et ed J L J 30th August | 
1917, 
c ) f >) Seven on— ( Three on— Root Rot bad in 
1 ae 12/439 1)% 1/25} 8; 6; 28/11 | 9th May 1917, | 17th June 1917, first three plots, 
| | | 10th May 1917. — 7th July 1917. comparatively 
7 2} 280-F | 1/{19|! Calcarious 4 1| 82/14]; 7;19] 0 . 29th May 1917, J 8th August 1917. slight damage in 
———si4 e loam, t } Sth June 1917, H 4th plot. 
18 jig ari iis | 2|24/ 4/10] 38] 15 | 20th June 1917, | Ridged on 14th July 
| | | 14th July 1917. 1917, 
(4 | 280-F| 2} oj L 2)1é/12] 9]19! O[J 29thJaly19i7, | U | 
"a > ( \ Six on— f Three on— 
t Fd 6119 18 1) 86] 6] 7/388] 5 |! 5th May 1917, | 9th July 1917. 
| | | | 13th May 1917. 8th August 1917: 
a0 2] 280-F 1 | 19 Calcsrious 1; 36! 18 iaipooaiaee is 21st May 1517. 3 23rd October 1917. 
—|2 . Ph 2 Wig Sas 6th June 1917, 
3 | ae BAL 16 }} 21.6‘ 101 81 8115.4 14 d7th dune 1917, | 
, 16th July 1917, | | 
(4| 280-r| 1] 19). a} 1/86) 8) 7 33) 18 |) L 
cr > 6 ) Eight on— ( Four on— 
V1 4-F | 1] 18 3{11| 6] 13/33} 2/i) 1st May 1917. | 27th April 1917, 
| 2nd May 1917. | 12th July 1917. 
18|}2!] g80-r] 1/18 Heavyloam {| 2/ 28} 8/11/16] 18 28th May 1977. | 29th July 1917. 
——|4 is < + 6th Tune 1917, 4 20th October 1917. 
at 8 4F | 11] 18 Soo es | leo) SSare@ 18th June 1917, | 
| | 30th June 1917. 
| 4] 2890-F | 1| 18 | 2} 11} 6] 9| 24] 11/1 5th July 1917, 
% J ie J 16th July 1917, ie 
Cc > ( ) Six on -- f Two on— 
oy Aew | Oo ccayt 1{ 2| 87] O/ 10; 25) g |! 18th May 1917. ! 14th July 1917. 
| | | 24th May 1917. || 26th October 1917. 
Nv 2] 280-F*}| 2/| 4 Heayy loam 5{ 3] 4] 12/11/13] 10 6th June 1917, 
ae ” 19th June 1917. | 
iis) 4F] 2] 4 | 3/14] 6] 12] 81}10]| 22nd June 1917. 
| } | 18th July 1917, | 
i(4] 280-F | 2] 4/J (| 8); 5] 1} 11) 14) 12 1) be 
i ‘) Seven on— ( Three on— 
f > 
1y 4-F} 1/i1g/i | 2/25) 8/11] 4 8]! 10th May 1917. ! 8th July 1917, 
| | 25th May 1917. | 25th October 1917. 
20115] eso-r | 1] 18 | | atedium loam q) 2 [18] 12/210) 2) 14/] 7h June1917. | | 7th November 1917. 
“eres 9 : f 13th June 1917. |} 
4 | 3 4-F | 1/1s{{ | 2|30,15/11/ 27! 21] 14th June 1917. 
' I i | 25th June 1917, 
14]. 280-F | 1] 18 |j \] 2/21} 1/10/25] 8 |j 21st July 1917, | U 
Cr ‘ ¢ ‘| Eleven on— ( Twoon— 
1}.2) 80) 3] 11] 0] 12]! 7th May 1y17. ! 1th July 1917. 
j 10th May 1917. 25th July 1917. 
a 4-F 2 0 2 2|14 renee 8 25th May 1917, 
2| 280-F | 2] O| | Medinmand ;, 2/ 0/138] 8] 8] 4 6th June 1917, a 
7 4 s sandy loam. 3 t 15th June 1917, | 
(aed at Peo | 6 1/11} 4] 5/34] .4/ | 25th June 1917, | 
16th July 1917, 
4| 280-F | 1] 15 21st July 1917, | | 
; 29th July 1917. |, 
[: 3 L J 81st August 1917. | L 
AVERAGE OUTTURN PER ACRE. AVEERAGE OUTTURN PBR ACRE CALOU- 
LATED ON ¥IELD PER ACBE. 
Tatai Total Field per. 
area. yreld, acre. 
Maunds. Seers. Chataks, — 
4-F | 31) 11 88 | 37) 6| 9} 34] 14 9 35 ok 
280-F | 31 8 34 | 21 5 8 | 81 | 14 8 30 4 
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Statement No 26. 


SHOWING THE COMPARATIVE RESULTS OF AMERICAN COTTON VARIETIES GROWN WITH TENANTS AT 
LYALLPUR AGRICULTURE STATION KHARIF 1917. 


a A Te TCT TO | Ll PC 


Aoru T- UBN 
hues: OTUAL OU OuTruR 


4 TURN. PRR AORE. 
ye? 
ss . { 
8 a cas y Number of hoe- Irrigations with 
3 q 2 Soil, ings with dates. dates. REMARKS. 
Sitven'|, = 
Cn | me & 
a a cS 3 
Ok a ae Belles! Se) a | yl 
) 6 3 a a ae} oi SF] e] 8x 8 
Z ‘4 a bq = Aln|o|a}|a|eo 
c > ( \ Seven on— ( Four on— 
1 4-F 1 19 |} | 8 2| (8) 12) 21 6 10th May 1917.. 7th July 1917. 
| pile 14th May 1917. 8th September 
3 2| 275-F 1| 19|! ‘| 3] 6} 10/12 | 39 22ud May 1917. 1917. 
et & Medium 4 | 29th May 1917. |{ 25th October 
24 8 4-F 1 19 loam. 2|38| 11! 112 | 38) 11] | 7th June 1917. 1917. 
| | tite June 1917, 1ith November 
4 275-F t 19 3 Sai FUL Is 8 (¢) th July 1917, J917. 
Ms J % J ie 
C } ( } Eight on— ( 
1 4-F 2 3 i 1|28| 7| 6|14| 10 7th May 1917. 
| at May 1917, Three on— 
6 Pl Mens ol ikg rlisliah eg) 7 7 |) 80th May 1917, || Sth July 1917, 
H ha & Caleari- 4 + 6th Jrne 1917, |4 8ik August 1917. 
2 3 4-F 2 3 ous loam. 1 | 20/15 5 | 23 | 11 19th June 1917. 25tn October 
| i 14th July 1917. 1917. 
A : 2 3 Epos) ote ° ! 28th July 1917. 
lL 275-F jj L J 30th August 1917) L 
C FY ( , Seven on— G 
1 4-F 2 2 | 2/12} g| g}32| 6|{ 1th May 1917. 
| 24th May 1917. Three on— 
20 2\ ons. 2 2 2/8] 9| 8)15|11 7th June 1917. 29th June 1917, 
Reedy Ve E 4 . 24th June 1917. |4 22nd July 1917. 
2 3 4-F 1 Sandy vr} 2" 9] 6 | 21 | 141] 4th July 1917. |} 26th October 
, loam. 16th July 1917. LOZ 
4| 275-F 0 12 GIDL iob G2 thy 8Cth Auguat 1y17 
L J L J 
>) Ten on— ( | 
C >) ( | 13th May 1917. | i 
| ; 23rd May 1917. 
1 4-F 1} {15 Fo lid| to) 12 | te.) \o [| 29th May 1917. 
| | | 7th June 1917. bs on— 
19 2 hep 1 15 2\ 26 | 13 | 12 8 4 18th June 1917. 17th July 1917. 
3 ott Heavy 4 L 90th June 1917. }4 act ; October 
19 3 a ti 15 loam. 22, 2|11 | 26 18 16th July 1917. 1917. 
oe | Wek | 23rd July 1917. 
4 z. 1 1 2 | 32 39 | 13 || 30th July 1917. 
ae 5 | Pa | let September 
( J L hy 190%. 
c > c } Eight on— ( 
7 4-F wrt 13th May 1917. 
2| 0| 6\10} 1) 14 | 28rd May 1917. Two on— 
4 L Heavy 4| 1|33| 5| 9] 6 9 | 6th June 1917. 4 26th | October 
22 3 A-F 1 13 loam, 20th June 1917. 1917, 
| | 9|24/11)13| 3 7 | 16th July 1917. 
41 O75 F 1 12 Qist July 1917. 
L J L| 2|s1| 4/18) 36] 4 ;J Sist July 1917. |i 
AVERAGE OUTTURN AVERAGE OUTUBN PER AORE CALCULATED ON 
PER AORE, YIELD PER AOED, 
To'ai area. Total yield. Maunds. Seers. Chataks: 
4-F 18 6 22 | 10 4 9 | 29 2 9 32 6 


’ 


275-F 17 12 ti 10} 6}]10|] 4411 10 2 14 
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Statement No. 27. 


COMPARATIVE RESULTS OF AMERICAN COTTON VARIETIES GROWN WITH ‘eve Nee AT LYALLPUR 
AGRICUITUSAL STATION, KHAWKIF, 1917, 


iS 
AoTUAL OUTTUR 
x ABES. OUTTURN. | PER ACRE. 
Ss 
te) | 
= No. of ape, 
bo : AS Were Irrigations 
-* + Variety. Soil. hoeings with : REMABRKE- 
gz a J rate with dates. 
GC a 1 
ee ‘ Be giee git la) 
cole ae: Bievei gigs 
° ) é u 08 Sea a= 3 a) a 
% a] MIS Awe Ol ae al © 
f 1/4-F... 2) LAR (} $|16) 3/13/11] 7 |) Hight on— Y 
7th May 1917. , 
| | | 10th May 1917. 
7 2 | Risala, American,..} 2); 1/1 }} 8] il 9};12}] 338) 6 22nd May 1917. | 
adh 5 $ 29th May 1917. +] Two on— 
le ! Medium 7th June 1917. 7th July 1917 ... | Ridges 
8 | 4-F ... veel ia aa loam 8/19 | 11])13)] 25; 2 12th June 1917. 8th August 1917. | made en 
14th Jaly 1917. , : 80th Jay 
80th July 1917 1927. 
ne 4 | Risala, American. | 2) 1 |J (8); 25)15} 14) 9} 8 J 
tr] oll aF.., ww {| 2 | 19 (| 2| 29] 14} 11 | 10 | 12 J) Six on— 7 
15th May 1917, 
| | 26th May 1917. 
20 2 | Risala, American... {| 1 | 19 2) 43) To (9 | 35)1; 6 7th Jane 1917. 
i L 4 $ 17th July 1917. $| Two on— 
i Medium ( 29th July 1.17,] | 12th July 1917. 
3) 4-F ... on 1 | 19 loam 2)16/] 15] 9] 87 11 80th Anz ast 26th Octcber 
1917, 1917, 
It 4 | Risala, American...) 1| 15 /) Cio hdep SON EPR Sit 277 LL) J 
AVERAGE OUTTUBN PER ACRE. AVERAGE OUTTURN PER AORE OALOUs 
LATED ON YIELDS PER ACRE. 
Total area, Total yield. Yield per Maunds, Beers. , Chataks. 
acre, y 
4-F awh 8.100 oes 12; 2 12 Eh 12 1 4 
| Risala, American... | 7 | 16 11| 7| 8/11/19! 0 Il | 138 16 


Statement No. 28. 
RESULTS OF COMPARATIVE SOWING OF AVERICAN VERSUS DESI COTTON WITH TENANTS AT LYALLPUR 


AGRICULTURAL sTATION, KHaRIF, 1917. 


Mea AOTUAL OUTTURN 
s | OUTTURBN. PER ACRE. 
i) 
Z vi Sat _ 
E S Name of variety | Soil Veni | teriaaers R 
5 B 4 . a Stes! with da e. sabia s 
se | ; i a 
= oo a | os 23 BY 
S ° a | a}es]/s |/ales |e 
S S$ a | 3 si!sS|8#/E/8\2 
ym | zy M | a Sjn/o lala {od 
if 1 | 4-F ... 2/ 61) (| 2} 0; 14] 7] 7] 8})Sevenon— 7) 
| 12th May 1917. 
| 31st May 1917, 
16 2 | Rosea No, 87 21 46 2/20/18/'8] 38} 7 6th June 1917. Two on— 
37 b 4 $ 20th June1917.$} 29th June 1917, 
g ) Heavy loam and July 1917. 29th Joly 1917. 
8 | 4eF we en | i2' [6 2/24;/12[ 912] 7 165th July 1917. 
| 5th August 
{) 1917. 
\ 4 | Roses No. 87 ow. | 2] 5 | (| 3 4/10) 381] 1\|J § 
fk ae o. ss 308 TD ELLY rf} alae] s|'9}15) 9) Bightone 4 
| 12th May 1917," 
é 21st May 1917, 
16 2 | Rosea No. 87% ...} 2[ 1 2/16114) 9!18) 0 28th May 1917, 
4 } Heavy loam + | | . Oth re 1917. }] Two on— 
is ’ 20th June 1917. ; | 30th Juno 1917, 
8] 4F 27 a 2} 30] 8| 10) 381] 3}| snd July 1917, 29th July 1917. 
14th July 1917. 
i 5th August 
L 4{ Rosea No. 87 ...{ 2] i U ul 24,17 | 14) 9) 22" 0) J», 1917, J | 
{ 
AVERAGE OUTTURN PER ACRE. AVERAGE OUTTURN PER AOBE CALOD- | 
LATED ON YIELDS PEB ACRE. 
F tal Total Yield per. Maunds. Seers. Chatake. 
area. Outturn. acre, 
4-F ,.. 8,12 9 | 32 6; 9/ 6,0 9 - 6 11 
Rosea No, 87 8 | 12 ai 16 9 | 27 |.12 9 | 27 | 6 
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¥ 
1 Statement No. 31. 


. COMPARATIVE RESULTS OF DESI COTTON VARIETIES GROWN WITH TENANTS AT THE LYALLPUR AGRICULTURAL 
STATION, KHARIF 1917, 


AREA. ACTUAL OUTYURN 
. OUTEURN. PER ACRE. 
2 | 
3 No. of h I t 
2) A ; o. of hoeings trigations with | : 
e 2 Name of variety. Soil, with anton 8 Hafia) 2 ‘REMARKS, 
3 ; 
B 2 
aaa iF g |g 4 a4 é 
ey = 2 . 
ye | a4 a/flS/8/¢)3 
s roy 3 3 S Si sa 3 S iE 
Zi zi | Ban Or een | 
( 1 | Rosea,No.87 ...} 2] 11) (@ iep2s bo! 6 | 8 | O| Sixcn— Two on— 
| ; 14th May 1917 8th July 191 7. 
: { : | 6th June 1917 | 8th August 1917, 
4 2 | Neglectum, No.109} 2] 1 fs Calearious Dees SE Bales St id 19th June1917 
22 | _ loam. 1 14th July 1917 
3 | Rosea, No, 87 «| 2 | Lt Ae ata BY S912 28th July 1917 
30th August 
4 | Neglectum, No.109)} 2] 1 |) He T2350 12 1 6 eee ere 1917 
12 3 | Rosea, No. 87 ...} 1) 11 /)) (; 1} 23}12) 8| 9] O| Seven on— Three on— 
H 14th May 1917 28th June 1917 
my 81st May 1917 28th July 1917 
4 4 | Neglectum, No.109} 1 | 11 1/18] 5] 6|35| 2] 5th June 1917 2uth October 
U Calcarious 18th June 1917 1917, 
f aloam 4 4th July 1917 
12 5 | Rosea, No. 87 ...J 1{ 11 1) 3k F-6! 9 lee: 14th July 1917 
4th August 
: 5 1917, 
1 | Neglectum, No.109; 1] 5 |) Up Gh) 36) 11 | 6) 34 4 12 
( 1 | Rosea, No. 87 «.} 1 | 18 7 (| 2| 8| 6] 9)12] 1 | Five on— Two on— 
x 9th May 1917 9th July 1917, 
6 | 2 | Neglectum, No. 109} 1 | 18 1| 30;/12|) 7/17) 14 29th May 1917 29th Septem b er 
— & Calearious 4 7th June 1917 1917, 
16 3 | Rosea, No. 87 1; 18 loam. Dae le 3 9 | 32 6 18th June 1917 
| + 14th Jaly 1917 
L 4 | Neglectum, No. 109} 1 | 18 CHS 2p lec ee Seles Seb leTs 
AVERAGE OUTTUBN PER ACER. AVERAGE OUTTURN PER ACRE OALCU- 
bis LATED ON’ YIELDS PER AOBE. 
7 Total area: . Total yield. Yield per | Maunds ‘Seers Chatoks. 
acre, 
Rosea, No. 87: 11 lee EPO Sp hk 8 a9 4 14 
Neglectum, No. 1€9 | 10 8 | 89-113 | 6; 29) O 6 | 28 3 


ARTIS 


Statement No. 32 [summary.] 


OUTTURN OF COTTON VARIETIES TESTED ON TENANTS AREA, KHARIF 1917. 2 


SE, 


| AREA. | ACTUAL OUTTURN. | OUTTUBN PER ACRE, 


Year of handing over to the 
Lyallpur Agricultural Sta- 


Variety. REMARKS, 

E s|al|¢ g)a | lola bse, 
2 Ai Pre ee eSoft oe i geek foe 5 
PA a4.s list] & les | sk | ary 8 4 
1 | 4-F & at me 31 11 38 | 37 6 9 34, 14/ 1910 
2) 230-8 a is 81 8 34 21 5 8 31 14, 1913 

3 | 4-F »~ ae Sa 18 6| 22 10 4 9] 29 2 1910 

A | 275-F we ove vee 17 12 22 10 6 10 4 1) 1913 
6|4F* -.., ud weet ae OL ee Sl) ear |e) t2| 18 og 

6 | Risala American ove oon vi 16 11 7 § 1l 19 0 1917 

7 | 4&P a “a 1 8 12 9] 82 6 9 5 0} 1910 

8 | Rosea, No, 87 oon oes 8 12 10 16 3 9 27 1 1914 
~9 | Rosea, No. 87 ve te 18 13 19 31 Se 8 19 8 1914 
10 | Mollisoni, No, 24 me 18 13 25 30 0 11 a 13 1914 
11 | Rosea, No. 87 vee be : 18 5 22 39 3 10 3 1 1914 
12 | Indicum, No. 135-A tis 18 6|- 16] 26 5 0 4} 1914 
13 | Rosea, No. 87 “i ave 11 0 DY NL 10 8 x 3 1914 
14 | Neglectum, No. 109 .., tes 10 14 8 89 eis 6 29 0 1916 


xii 
Statement No. 83. 


OUTTURN OF TORIA GROWN IN SQUARE 26, 1917-18, 


YIZLD OF 
AOTUAL OUTTUERN. GRAIN PEB 
iy AORE. 
mo) 
"a Grain. Siraw. 
E 
43 Treatment. 
+ [ie eae Bes 3 
5 a 5 8 3 a 
‘sy is oH n rn 3 | im > . : © 
uae te] Sle lelaleleleltletaaee 
owe ae | Fle (8131/5) 8 (2/81/8181 & 
siasad z et a lA ln{[Olal|al|ol|alalol ew 
| 
(| a, Ordinary operations of sowing aan we] £) 24 La 81 sa 43 1 0 deine wae 
26 as Do. + Bar harrow in addition we] 41° 29 81 By) 8) 28) OF Beane 
my . 
A2 b, Ordinary operations of sowing aS | +1 8110] 10) 6) 56 | 0 eae eee 
| bg Do. + Bar harrow in addition oof & | 8824) 3) (5 S6u ao 14 18 | 0 
if} a, Ordinary operations of sowing cre «| 27] 21 2) 07) 49 10 ea aaee eee 
26 | as 3 3 Do. + Bar harrow in addition | +] 34 O) Bl 4 | 25 os0 Gepeees i 0 
ee rs 3 
AQ by & = Ordinary operations of sowing aa oe | F | S80 198 0) 6 ' 2) Soa sas aimee | 
|B, Do, + Bar harrow in addition ol 2] 4) 19561 4418) 046169 See fe 
{| a, Ordinary operations of sowing toe oe | 2 | 2 | DL Os 14.) 255) 90 | SiOm seem ate 
26 a, Do. + Bar harrow in addition cas > 2 | 19 (0) 4 | 29 0 9 | 36 0 , 
— 34 ; 
A2 | b, Ordinary operations of sowing tae o | 2/8 | 147) 81 5] 88) 0, 1Saee eee 
U Ba Do. + Bar harrow in addition ~| 2/ 3/15) O} 6] 7] 0} 18] 20950 
Ploughings eee eee eee ese Fo 
Harrowings eee eve eve eoe eee 7 
Sobagaings 19. toe oie “e ore 
Waterings ... Ay oe way pe 
Date of sowing—15th September 1917, 
Date of harvesting—6th to 9th January 1918. 
Maunds. Seers. 
Average of ordinary plots ... oo 10 38 
Aa harrowed plots ... aca 11 38 ; 
Statement No. 34. 
OUTTURN OF TORIA GROWN IN SQUARE 32, BLOCK C, KHARIF 1917. 
ae ae a 
AREA, AOTUAL OUTTURN. YIELD PER ACRE, 
S SS 
2 Bs 
3 ‘S ; : REMARKS: 
ror 3) % * mn ™m a mn 
a = cs Z re 5 a 3 ‘3 
3 S ae g Ee | z g g 2 
Z Zi i = a B 5 = B 5 
- ————————— OE a eae 
a 4 0 5 12 8 10 25 0}) 
1 
i b 4 0 5 7 6 10 14 12 | 
a 4 0 6 13 4. 12 26 8 |. 
2 
i 6 4 0 | 23 8 15 if 0 
u 4 0 6 37 0 13 34 0 || The usual method of sowing Tcria 
of was adopted throughout the area,. 
b 4 0 6 28 0 13 16 0 Plots marked 5 were treated with 
tthe Bar harrow worked immediately 
a 4 0 Oi 6 5 14 12 10 after sowing, while the portions. 
sf marked a were left untreated. 
6 4 0 6 23 8 13 q 0 
a 4 0 6 2 0 12 4 @) 
5 
b 4 i) 6. 9 8 12 19 0 | 
o| a 4 0 6 23 8 13 7 ) 
b | 0 6 27 0 13 14 0 J 


Ploughings .., ats tee tee ae & 
Harrowings ,., a ay “a ono & 
Sohagaings vos ase vee eee pee oO. 
Waterings .., ° a ese See he 


Date of sowing—16th September 1917. 
Date of harvesting—4th to 18th February 1918. - 
Maunds. Seer... 
Average of (a) 12 31 
(2) - 12 39 


? 


xii 
Statement No. 35. 


RESULT OF HYDRAULIC EXPERIMENTS WITH TORIA GROWN IN SQUARE 10, KHARIF 1917 (EARLY SOWN). 


I A eS ARORIINE  S 
Qo he 
AOTUAL OUTTURN. OUTTURN PER ACRE, & Ps 
a 
43 AREA. 2 " 
° \ m m 
a Grain, Straw, Grain. Straw. a Z| 
ro > 9 ‘= 
A : _——— ——_—— A et 
< $ Treatment, P F REMARKS. 
d a on . 
-Q a r= 
ot 3 a . - 
° ° 3 qa m qa a a o A oe Ben ia 
d 8 H 3 = 3 Be 5 H OE | we 
6 o 3 3 2 3 2 3 2 3 e nS Z S 
% % i A 7) a D aI R A an | A na 
Pe do, 1 od Cec 8 Pees 
( 1 | Ordinary cultivation, two 2 1 7 4 2 4 28 16 8 5:14 | The land under this 
irrigations. a plot tends to be 
| inferior, 
2 Ordinary cultivation, one 2 2 4 6 3 8 16 24 12 8 2°57 
10 irrigation, g ] 
— 4 3 
B,a 3 | Ordinary cultivation, two] 2 3 1 yh 87| 12 4} 31| 28) | | 640 
irrigations, z 
wa 
4 | Ordinary cultivation, one 2 3 OF *% 22 12 0 30 8 2°57 
a4 irrigation, 
f 1 | Ordinary cultivation, two 2 i 36 5 16 7 24 21 24 4°38 
irrigations, a 
. 
2 Ordinary cultivation, one 2 1 33 5| 32 if 12 23 8| & 2°44 
10 irrigation, 3 
~—{ 4 
B a 3 | Ordinary cultivation, two 2 2 8 5 38 8 82 23 32 d 4°38 
irrigations, e 
' M i 
4| Ordinary cultivation, one 2 2 16 6 14 9 24, 25 16 2°44, 
L irrigation. . 
SSNS, 
Ploughings ove oon on 4 Average yield per acre. 
Harrowings ses eee oe 9 Mds.  ‘Srs. 
Sohagaings see v0s tee 2 Two irrigations ,,. eS 12 
Date of sowing—14th and 15th September 1917. One irrigation ,.. pec) hi 13 


Date of barvesting—9th to 12th January 1918. 


Statement No. 36. 2 


RESULT OF HYDRAULIC EXPERIMENTS WITH TORIA GROWN IN SQUARE 10, 1917 (LATE SOWN). 


ES BE ES RE 


é 
AOTUAL OUTTURN. OUTTURN PER ACRE. Ba 
33 ABBA, 
i>} n 
"oa Grain. * Strat. Grain. Straw. 5 
Eo! 1 de 
a od Treatment, REMARKS.. 
= Be / | | 
5 2 ° : ao fe dhe, 3 & £0 
ic] m =) 
4 eects ee hed) ees est |e} apr E® Pee 
3 3} so - cs] 3 ro>) os} o 3 y ont 2 = ie} 
4 Ai i a a mn. a a nn = wo | 4 
f 1 | Ordinary cultivation, two 2 0 1 30 8 5 7 0 32 20:| 5:79 
irrigations. 
118 
2 Ordinary cultivation, one 1} 14 —- 1 0 4 24 4 22 21 a) Bie 
10 irrigation, 121 
——} 
14 8 | Ordinary cultivation, two 2 OP we 2 5 2 4 8 20 8 | 5°69 
irrigations, 
. 4 | Ordinary cultivation, one} 2 0 0! 29 4} 34 2| 36/ 19; 16] 3-09 
il irrigation, 
if | 1 | Ordinary cultivation, two 2 0 1 84 T 33 7 16 31 12} 5:94 | 
irrigations, 
| 2 | Ordinary cultivation, one 2 0 1 20 6 15 6 0 25 20 | 3°31 
10 irrigation. 
C, 3 3 | Ordinary cultivation, two 2 0 1 11 6 1 5 4 24 4| 314 
irrigations, 
10 : 
4 | Ordinary cultivation, one 1 | 16 — 1 5 6 15 4 38 28 19 | 3:31 
& irrigation. 121 
Ploughings . ut oss oe 4 Average yteld per aere. 
Harrowings Ses 08 oo. 10 -  Mds. Sra. 
Sohagaings ewe on er: Two irrigations 4, oe OG 37 
Date of sowing—38rd October 1917. One irrigation _,,, rans 24 


Date of harvesting—-14th and 2Uth February 1918. 


N.B,—The crop was badly attacked by aphis and also affected by frost, 


xliv 
Statement No. 37. 


RESULTS OF HYDRAULIC EXPERIMENTS WITH WHEAT GROWN IN SQUARE 10, RABI 1917-18 (EARLY SOWN). ; 


\ 


Acrvan ourrven. | Ovrrupy rrr acrz. | 2 | a 
a a 
AREA. ied Tp oe 
4S Grain. Bhusa. Grain. Bhesa. ss bo ea 
Zz. Treatment. “Ee ol ee REMARKS. 
° o 
“o* | i a= | a8 
2 | 3 - |4 E E eae 
3S 1% ‘a,j a isi gileilia jig! 8 | 2] 83) se 
ro) ro) a 3 Fa 3s S 6 2 3 S zB 2 I 3 
Vath Pn i Sa |a| 3 lal a |n| a ja|s x 
(| 1|2 kiar‘es, ordinary 2 4| 1 8 | 14 16 | 4 33 | 16 | 3:39 80 | Germination good, tillering fair, 
cultivation, surface damage by white-ants 5 per 
harrowing—s water- cent., growth heavier towards 
ings. khal, attacked by rust, lodging 
: 1 per cent. 
| 2| Ditto—2 waterings 2 8 | 33 6 | 16 15 | 12 25 | 24 | 83 | 5:12 | Germiration and tillering good, 
damage by white-ants 11 per 
| cent., growth thin, rusted in 
B,b4 later stages. be 
3 | Ditto—3 waterings 2 8 | 12 7 | 22 13] 8 80 | 8/| 839 | 79 | Germination good, tillering fair, 
damage by white-ants 6 per 
| cent., affected by frost, growth 
P thin, rusted aa in No. 2. : 
4 | Ditto~2 waterings 2 4| 8 6 | 31 16 | 32 27 | 4 357 | 532 | Germination good, tillering fair 
to go.d, damage by white-ants 
| 12 to 15 per cent., growth fair 
| and uniform, rusted as in Nos. 2 
iL and 8, 
{| 1] Ditto-—3 waterings 2 2} 11 3 | 32 9| 4 15; 8) 319 | 6°98 | Germination fair, tillerimg poor, 
| damage by white-ants 8 per 
cent., growth poor, badly rusted. 
| 21 Ditto—2 waterings 2 Easy S$ | 11 7 | 28 13 | 4°| 319 | 4°88 | Germiration fair to good, tillering 
poor to fair, damage by white- 
{ ants 14 per cent., growth thin, 
badly rusted. 
B,b4| 8| Ditto—8 waterings 2 eueT2 6 | 88 137 8 27 | 32 | 3:27 | 7:17 | Germination and tillering good,» 
damage by white-ants 4°5 per 
cent., growth uneven, rusted as - 
j above. 
4! Ditto—2 waterings 2 4/17 7 | 28 17 | 28 30 | 32, 327 | 518 | Germination and tillering good, 
| ; r ‘damage by-white-ants 12 to 165 
| per cent., growth fair and uni- 
form, rusted badly in later 
L | _ stages, 
Plotghings ry eee a one 5 Rust appeared after the lst of March 1918, and the plots 
Harrowings ey ve $3 Ay 5 with poor tillering and thin growth suffered the most. 
Sohagaings tee ee en eee 5 Land varies and tends to be better towards plot No. 4 
wigs sodinoe § Plots Nor. lL and3.,. 4 in both fields. A 
Surface partes ieee and weedings 1 ingens! 2 and A, 5 Mads. Srs. 
Date of sowing—80th October 1917. - Average of 3 waterings tes nes 12 36 
Date of harvesting,—29th April 1918, t» a ” tee as 14 165 
Statement No. 38. 
RESULTS OF HYDRAULIC EXPERIMENTS WITH WHEAT GROWN IN SQUARE 10, RABI 1917-18 (LATE SOWN). 
“3 Acrvan ovrrury. | OUTTURN PER acer. | 3 a : 
i AREA. ; - ce 
@ | 43 Grain, Bhusa. Gra‘n. Bhusa. | g% | S 
eee pee Treatment. i Voge alt oe REMARKEg, 
ral ie $ : 
5 2 a : Si) ah aeiro 
eS "yee & 3 = 3 2h los 
4 5 a 
2 |s mf eh) | et ee ae a rae ; 
(| 1|2  kairie, ordinary 2 1 a9 3 | 19 5 | 36 13 | 26 | 3:09 | 834 |) 
cultivation, surface 
10 | harrowing—8 water-| 
om 3 ings. | 
13g 2| Ditto--2 waterings 2 1 | 28 3 | 24 6 | 33 14, 16 | 2:92 | 4°98 |} Crop late sown, germ‘nation 
3 | Ditto—8 do. 2 1 | 81 4 | 35 | 4 19 | 20 | 2:92 | 861 |$ fair, crop thin, ccndition — 
Ll 4 | Ditto—2 do. 2 2 | 28 7 | 12 10 "32 29| 8 | 309 | 4:88 below average, intensively 
10 1 | Ditto—3 do. 2 27 4|\18 6 | 28 17 | 82 | 3:22 | 7-50 rusted, 
( 2| Ditto—2 de. 2 1, 29 4,11 6 } 86 17 | 4| 261 | 4°88 
C.b 3 | Ditto—3 do. 2 Papi s) 5 | 32 8 | 32 23 | 8 | 3:31] 7°50 
< 4| Ditto—2 do. 2 2/ 2 OF) eg 8| 8 24 | 36 | 331 | 4°88 |} 3 
EE ES A PS SS SS ESI; ASS 2 ES 
Ploughings eee eee pea ce 5 
Harrowings 109 goe goe aoe 14 
Sohagaings coe ct eve eee 4 : 
Surface harrowings tes ¥ ose 3 


Date of sowing—11th December 1917. 
Date of harvegiing—-6th May 1918, 


x xlv 


"Statement No. 39 (a). 


EFFECT OF COMPARATIVE GREEN MANURING ON WHEAT GROWN IN AREA A, SQUARE 2, RABI 1917-18, 


EE 


ACTUAL OUTTURN. OUTTURN PER AORE. 
“3 AREA, 
"ee Grain, Bhusa,  -Gratn. Bhusa. 
~ 
& $ Treatment, + REMARKS, 
A — 
a & 
ad 2 
S| & - a oe a = _ 
Sal = . é 
eats, es Pee be pe be | Belg 
zm | & eo eet ae es Pee pt | lop eee Ole 
(| 21 | San buried in, on 7th September 2 0 1 31 2 31 7 4 jl 4 
| 1917. 
} 
: | 22 | Guara ditto ditto 2 0 2 4 3 10 8 16 13 0 
J] 23 }'San ditto ditto a) 2 1} 22 B) 27 3 road | ess 
24 | Indigo ditto ditto 4 2 1 22 Sra 19 3 1 6 ot 
2 | 25 | San. ditto ditto 4 3 1 18 3 BB 2 32 7 15 
ee 
A 26 | Mung ditto ditto 4 3 0 38 2 31 1 33 5 14 
27 | San ditto ditto 4 1 1 8 3 10 2; 15 6 16 
28 | Mash ditto ditto aye az 01; 29 Cat ae | Lia? 5| 39 
29 | San ditto ditto 4 52 1 18 2 38 2 28 5 20 
a 80 | Moth ditto ditto 4 5 1 28 4 13 3 i 8 2 
i 
Ploughings ... aa coc oe ey" 2 
Harrowings ,., ove 2 
Sohagaings Ae Ri coc Are 3 
Waterings “ does So ote ee 3 
Surface harrowings ? ver 2 


Date of sowing,—30th Noveimber 1917. 
Date of harvestiug,—6th and 7th May 1918. 


Statement No. 9 (0). 


RESIDUAL EFFECT OF COMPARATIVE GREEN MANURING ON WHEAT GROWN IN AREA A, SQUARE 2, RABI 1917-18, | 


| ACTUAL OUTTURN. OUTTURN PER ACRE. 
pe AREA, 
° 
Se Grain. Bhusa Grain. Bhusa 
rg 
a = - Treatment, | REMARKS. 
a |e 
=] 
s | 8 Pane |e a c : 
ca es Sa mere et Eire ff la s| file ite 
Si S. S is S Es 3 3 = 9 S SH 
z %, he A = wR p=] 9) =) a) =| n 
(| 11 | Residue of Sanburi-| 4{ 83| °2| 38) 4] 6| 6| 48] 7| 20 | Germination good, tillering poor, 
] ed in, on 14th Sep- crop poor and thin, badly rusted 
tember 1916, 
12 | Do.of Moth, ditto 4 8} 1 29 7 34 3 5 14 9 | Germination and tillering fair, 
crop poor and thin. 
PINTS Yo of Mach, ditto\, 4} Si: |, 16) .81 6 @| a} wali. go) as Ditto ditto. 
°14| .Do.of San, — ditto 4 34 2 6 7 13 4 5 14 3 Ditto ditto. 
ne, & 15 | Do, of San, ditto 4 55 2 30 5 25 5 6 10 3 Ditto ditto. 
vu 16 | Do.ofMung, ditto} 4] 53 2) 12] 6] 20/° 4] a2} 12] 7 Ditto ditto, 
. | 17 | Do.of San, ditto 4 45 2 27 6 24 5 3 12 21 Ditto ditto, 
| 18 | Do. of Indigo, ditto 4 4} 2 15 5} 6386 4 20 11 8 Ditto ditto. 
t 19 | Do.of San, ditto 2 0 0 19 1 6 1 36 4} 24 | Germination good, tillering fair, 
crop thin rusted badly, 
20 | De. of Guara, ditto 2 0 0 33 1 38 3 12 7 32 | Germination good, tillering fair, 
L | to good, crop poor, rusted badly. 
Ploughings aoe . ene soe eee eee 3 
Harrowings ove aoe , eee eee oon 13 
Sohagaings «. a ins oa sis 5 
Waterings as toe a tas 3 
Surface barrowings any aS Po) 2 


Date of sowing,—8th Decen:ber 1917. 
Date of harvesting,—6th and 9th May 1918. 


xlvi 


Statement No. 39 (c). 


‘RESIDUAL EFFECT OF COMPARATIVE GREEN MANURING ON WHEAT GROWN IN AREA A, SQUARE 2, RABI 1917-18. 


| No, of square and plot. 


Treatment. 


No. of sub-plot. 


ABBA. ACTUAL OUTTURY. 
Grain. Bhusa. 
g re a 
“3 a 4) of a By 
qd ret, b=} 4 =) + 
Say CC RRA aaa 
bd = a A) a) wm 


OUTTURN PER ACRE. 


Grain. 


——~ 


Maunds. 


( 1 Residue of San buried in, on 2 0 0 18 1 18 1 
22nd September 1915. 
2{ Do. of Guara, ditto 2 0 0 19 2; 0 1 
| 3 | Do. of San, ditto 3 16 1 30 3 31 3 
4| Do, of Indigo, ditto 3 16 2 29 6 8 5 
| 
M lg 5 | DoofSam, ditto Sih 1p Bay 28d 6B) BAS 
A i! 6] Do.ofMung, ditto 3; inl 83 ait 100 
| 7 | “Do. of San, ditto 3} 153 0 36 3 34 1 
8 | Do. of Mash, ditto 3 15} 1 12 2 2 2 
| 9! Do, of San, ditto 3 192 1 34 6 8 3 
(10 | Do.of Moth, ditto 3 19% 2 18 5 11 4 
Ploughings : * 3 
Harrowings vee . 13 
Sohagaings eee eee 4 
Waterings a5 3 
Surface harrowings ... 2 


Date of sowing—30th November 1917. 
Date of harvesting—7th May 1918. 


Statement No. 40. 


Bhusa. 
RaeMARKS, 
8 
4g ; 
1 8 
= D 


EFFECT OF GREEN MANURING ON WHEAT GROWN IN AREA C, SQUARE 2, RABI 1917-18. 


ACTUAL OUTTURN. 


OUTTURN PER ACRE, 


ABEA. 
i Grain. Bhusa 
6 ribs cat BA | 
"A 
| , Treatment, 
a 6 
S| es 
E} 2 
4 aa i fk af a 
3] 3 214 [cee phe lie 
‘s) ° s ci 8 a) Cy 2 
A ra a Ss =| wn = wm 
( 1 | San buried in 6” deep, Wah Bye 8 26 16 2 
on 18th: September 
1917. 
A | 2 | Fallow ose Ti 10.8, 15 0 33 30 
rep : 
C 3 | San buried in 9” deep, 7 92 10 21 19 10 
on i9th and 20th 
September 1917. 
L 4 | Fallow oh 7)-13 Oy s 339%) 184% 10 


DETAILS OF CULTIVATION.. 
Forland3 For 2 and 4. 


Ploughings 
Harrowings 
Sohagaings 
Waterings eee 
Sarface harrowings... 


eee 


i 


2 


2 
4 
3 
4 


Date of sowing—23rq November 1917. 
Date of harvesting--30th April 1918 and 4th Mey 1918, 


— 


re SST 


Grain, Bhusa. 
‘ REMARKS. 
Se ies hae 
Se lie (ee 
9 11 17 9 | Germination good, tillering poor, 
crop uneven, rusted in ater 
stages. , 

15 36 35 31 | Germination and. tillering good,. 
growth vigorous rusted. 

11 10 20 24, |Germination good, tillering poor, 
growth poor but better in kallar 
patches, rusted. - 

10 15 19 11 | Germination good, tillering fair to- 


6 
6 
6 
3 
4 


poor, crop uneven, badly rusted, 
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SHOWING RESULTS OF GREEN MANURING WITH WHEAT IN TENANTS’ AREA, RABI 1917-18. 


tons per acre.. 


=) ol 
8 Actuan |OUTTURN & AOTUAL |OUTTURN 
3 
x AREA. | UrruRN (PER ACRE, 3 AREA. |ocorcRN PER AORE. 
re i Taare 
3 Treatment, 3 Treatment, Remanxs. 
Es 3 ar F z oh ae 3 
Sa ra) 4 fecha | af| e< 18 Pada | Bl es 
om SIS (E| 81218) om g}5/2}5)8) 8 
et “isis |alal2! 2 “le jaslal/a|3 
|e ee; ise by ( 
ee | | | 4}10}.8}]10}14 | 26 |———2 4|10}|10| 20) 18) 26 
19 San buried in, on 17th 19 Guara buried in, 
+ 
September 1917 | 13 | 17th September 1917 ey, fi 
Bers 4/ 6] 6]18 |12] ..j)——-—2 4] 62) 40922") 16 | $3 
20 «J N 20 J L 
ti ( i |) "4 
——]1 | | 4) 8 5-| 380 | 11 3 |——2 | 
21 San buried in, on 18th 21 Guara removed on 18th 
4 ie 4 
13 September1917_... | 13 | September 1917 
1] 4) 6) 7.4.0 118.)..1 }—---2 “th 
an L 22 J 
el 
Average yield per acre— 
Ploughings oon Hots ont oP 
San ploughed in sae 13. 13 
8 ohagai ngs eve eee yy? 
Guara ploughedin .,.. 17 30 
Waterings eee ove eo 4 
San ploughed in ca 12 2 
Surface harrowings aoe oo 
Guara removed ra S35 
Date of sowing—16th and 17th November 1917. 
Date of barvesting—29th April 1918. 
Statement No. 42. 
RESULTS OF MANURIAL AND VARIETY EXPERIMENTS WITH SUGAR CANE IN TENANTS? AREA, YEAR 1917-18, 
* Weieut | Weight |.Weicgur| Wrigur| YIELD oF = g 2 3 
i AREA, ‘OF GREEN| uF OF OF GUR os § 3 3 
zr) TOPS. | CANE.’ | JUICE. } GUR. PER ACRE. | * i ay is 
a bhp) EOP iran SEE a Pee ee ee | $ ne ine 
= |. Variety | Po = B . 
S 16 of Treatment, | 7) = &0 oo 
— e- 5 , " 0 Sp So 50 ra] 
T ha Bs es bAS 3 os g 3 g\s $ £ £ be 
23 ee ate t a fig lee whale | aire oo) 8 3 8 | a 
i= eH = = HH s th =} om 3 H = On She oO S) oO =| 
sik i og neni te ciel CIM alk) tol a apg fae te 1S os | 5 S 3 A 
ye bn ia! a s M SS mM =| RM a mM =| ww oO aW = | Ay jaw) ia [an] 
Re ee ee ee, i fh ne en Enc) ieee 
13 |1 | Katha... 1| 1/25 | 38 | 63 | 23°) 37 8 6 3} 46} 11 7 swt | 5951 16°33 | 9°55 
caters Farmyard manure at 15 
16 tons per acre, 
2 | Kansar 1 1 |26 | 31) 59 | 25+} 37 8 6 2} 46 3{13) 44°9 |}62°38 | 16°26 | 10-14 
3 | Katha... 1} 1] 380] 28] 60]11, 34] 36] 5 | 80] 43 | 82] 6 | 50°93 |57-90 | 16°47 | 9°58 
Farmyard manure at 15 | 
tons and mahowacake 
4 | Kansar at 15 maunds per acre. 0; 15/19] 9] 43] 380 |] 25} 80} 4] 4143] 291 5 | 43°94 | 58:85 | 15°92 |} 9:37 
5K ltalri 1| 1/24 | 27] 58] 25 | 32 | 22| 5 | 13] 40 | 22] 14 | 42-08 | 5552 116-35 | 9-08 
Farmyard manureat 15 


84 | 23 10} 3 | 26} 86} 20] 0 | 48°26 | 55°55 115-69 | 8-72 


6 | Katha . 0} 16 | 20; 8) 4L 
7 | Lalri ... 1 1 | 20 | 87 |.58 | 27] 32} 1] 5 | 16] 41 | & | 11 | 35°66 | 54-58 116:86 | 9-20 
Farmyard manure at 15 
tons and mahowa cake 
8 | Katha... at 15 maunds per acre. 29 | 12 | 62 | 37 | 85 | 16] 6; 88) 45/13] 5 | 46-56 | 56-25 | 1680 | 9:45 
Ploughings eee eee ove aoe oe eee 2 
Harrowings coe aoe ooo ace eco eee 1 
Sohagaings ees and eee ee Ae nae | 2 
Waterings eee soe eee eee eae oe 10 
Hoeivgs and harrowings see soe eon eee one 5 


Date of sowing 3rd April 1917, 
Crushing began on 6th December 1917, 
Crushing finished on 25th December 1917, 
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HOT WEATHER PLOUGHING. 


AREA, AOTUAL OUTTURN. OUTTURN PER ACRE. | 
Grain. Bhusa. Grain. _ Bhusa, | 
Type of wheat. | REMARKS. 
P | 
5 J 
os | a . : a 0 a ai 
ei eH = a Z| : ithe Bitaoe fs < = 2 
= A = B a 5 x 5 x 5 x 
3 S a E 5 9 S S 3 D. 8 2 
A 7, te = A n = nD a wn = D 
6 7 | Punjab 11 sa eee | 9 2 11 17 23 5 16 1 20 13 | Ploughed on 13th May 1917. 
6 9] Ditto | 8 a7 10 28) 18 20 9 27 16 29 Ditto. 
j | : 
6 11 | Ditto eee ih " 2 10 BR} 15 5 12 7 iy. 2 | Ploughed on 14th May 1917. 
6] 138] Ditto eg rs 8 1 5 (MEE? Papa gs mE 7 | Bo (eay | 7 Ditto, 
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Statement No. 45. 


HOT WEATHER CULTIVATION VERSUS RAIN PLOUGHING IN TENANTS’ AREA, RABI 1917-18, 


Average yield per acre 400 


eee eee coe 
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RAIN PLOUGHING. 


Leen nn EEEIn I RREREREEREREEIEERERRRR REE na ia aS 


AREA, ACTUAL OUTTURN, OUTTURN PER ACRE. : 
4 
Grain. Bhusa, Grain. Bhusa. 
i 
Type of wheat. REMARKS. 
° " = 
2 | = 
& | 2, F ’ of os of 3 
pe 45) eS ro ro A 
3 | 3 Pia/ElElE/ SIE] elie : 
J 3) -. 
~ | 2 Mite eo ioe a Sg oo S| eee a 
—————_—_———————— ee 
6 8 | Punjab 11 as af 8| 12] 10] 87} 21] 29] 10 84" -20 8 | Ploughed on 12th August ari 
6 10.| Ditto ane S00 4 11 11 6 19 2 il 32 20 7 - Ditto. 
6 12 | Ditto Be ae; 8 7 15 10; 22; 19] 14] 24] 21] 21 | Ploughed on 9th August 1917. — 
6| 14| Ditto fs 4 Byler Abe a8 28} 3314 |" 25] ~ 26 | 38 | Ditto, 
* - SEERA. TER SS ROE AS 
Mops. §. 0. 
Average yield per acre vee ons one ‘ ay “ep asp te oa 18 
Ploughings ee oo 3 al 
Harrowings ese oss 4, 
q 
Waterings eee ese ese 3 
Surface horrowings vee aa Es } 
Date of sowing—21st to 24th Novemher 1917, 
Date of harvesting—I1st to 4th May 1918, 
Dates of rainfall— f ee 
1st May 1917 ower 908 18th June 1917, 036 27th July1917_ ... :38 17th August 1917 .. ‘31 
3rd 8 50 03 19th 3 coe -O'21 Ist August 1917 ... 12 18th ¥ eb 2 
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— 3let A war) “S33 
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APPENDIX VII. 


Report of the Officiating Deputy Director of Agriculture on Gurdaspur Farm. 


Introductory.—1 was in charge of this farm throughout the year under report. For 
brief history and objects of the farm please see last year’s report. The farm has this year 
been extended by another 57 acres for wheat varietal tests. 


: Season (statement 1), and ats effects upon crops. ~The total rainfall during the year 
(July Ist, 1917 to June 30th, 1918) was 53°37” as compared with 30°86” in the preceding 
year which was almost the normal (34°5”) of the district. The rains bezan early, wera heavy 
and continuous, with the result that the soil was oversaturated during the growing period of - 


‘kharif crops (a condition which is very injurious for agriculture, especially in badly drained 


places) ; which were very weedy for want of any inter-cultivation as they could not be got at, 
being almost always very wet. All kharif crop; consequently suffered badly. - Root system 


was generally undeveloped and sugarcane and bajra lodged very badly ; whereas maize failed 


+0 give a fair germiuation. 


The fallow rabi fields too could not be handled and received little cultivation during 
summer. Rains stopped on 25th September and the season was practica'ly dry till 27th 


‘October, when there was 6:33” of rain. This delayed sowings and spoiled» the early sown 
-crops. Rabi accordingly bad generally to be sown on ill-prepared seedbeds, but with plenty of 


moisture in the soil, within very easy reach of the roots. This resulted naturally in meagre 
root development and poor tillering and consequently a thin crop. This weather, moreover, in- , 
fluenced the soil temperature, which was very » uch cooled down and for want of optinum 
conditions of temperature in the seedbed germination was delayed and scanty to a certain ex- 
tent. After this heavy shower in the end of October the season remained almost absolutely 
dry during tke growth o! the crop till the second half of March; when there was 2:8” of 
rain which was a very great help to the needy crops. It further cooleua down the rising 
temperature and thus allowed a better development of the grain which otherwise would 


have ripened all at once or rather shrivelled by the westernly hot winds whi-h generally set 


in early A,ril. But unfortunately it was followed by very heavy wind which lodged most of 


“the well grown and early crops. 


Winter this year was not very severe and did not affect sugarcane, but was severe and 


-dry enough to tell upon the weak plants and retard their growth in the case of wheat. There 


was of course plenty of moisture in the soil, but the roots were shallow and could not get it 
from below to ward off this attack ; hence its severity. 

The late sowings and March and April showers delayed harvesting by some ten days 
thar usual. 


Crop pests.—There was an attack of mites on sugare ne, hut did no serious damage. 
Behar catterpillar appeared in innumerable numbers in September and totally destroyed mask 


-and til. Lat> rust also caused some slight damage to wheat. 


Rotations, details of experiments, etc.—f lease see last year’s report. 


Crops.—Kharif.—Sugarcane (stetement 2). The crop was put in rather late, as the pump 
which had been sent to Amritsar, was not received back in time. The ratu in the end of April 
1917 was very harmful, and not only delayed but affected the germination of the crop—especial- 


ly of our three best varieties Behar, Yuba and Sonabli, which were rather on a low bit. These 


varieties bad consequently a very thin germination. The monsoon was very heavy and was 
very often accompanied by heavy winds, which caused a good deal of lodging in the varieties 
which had escaped the harmful effect of April rains and had made a fairly good growth. The 
rains, moreover, were so constant and continuous that no interculture could be done and the 
crop was full of weeds and grasses. All these things had a very bad effect on the crop and 
reduced the outturns considerably. 

here were 12 varieties under test besides the local Dhaulu, six of these have been 
discarded and only six (Behar, Yuba, Sonabli, Suretha, Dhaura of Azamgarh and Burli) kept 
on. They have all their good points, and it will now be sometimes before any further selec- 
tion can be done among these six. They are heavy yielders and do particularly well in 
particalar localities. J 105 and J 33 did fairly well this year and have been brought into 
regular tests. J 33 has a weak point in being susceptible to red rot, and I am not sure that 
for this fault alone it will have to be discarded. However, it is being given a fair chance 
to see if by selection of healthy sets we can produce a healthy type. 


Twenty-two New Canes—17 fro.a the Imperial Sugarcane Expert, Coimbatore, 3 from 
Manjri and 2 from Shahjahanpur Farm—are being grown for the first time this year. 


Manurial experimeuts with sugarcane.—Please see last year’s report. 


Vaize.—The varietal tests were continued. This in fact was the first year of regular 
tests with this crop. The varieties under test were (1) Peshawari; (2) Jaunpore ; (3) Kangra 
red ; (4) Kangra white ;\(5) Sargodha ; (6) American and (7) local. The heavy rains interfered 
with the germination and spoiled the crop. The results consequently are not worth dis- 


-cussivg. 


Cotton —Economic Botanist’s environment experiment is being conducted. 


e 


lil; 
Other kharif crops on the farm were mash, til, bajra, soybeans and yroundnuts , 
all of which more or less suffered from the heavy rains and bad drainage. Mash and til 
suffered from the ravages of Behar (hairy) catterpillar too. 


Bajra.—The long-headed variety of bajra which has been introduced from this farm 
has become very popular with the growers. It was not a single pure type,, but a. mixture of 
hairy and smooth varieties, which both were separated and are being tested against each: 
other. 


Soybeans— Were tried once before in 1911 but with little success, That of cours® 
was the time when the farm was being put into shape. Varietal tests were again started 
this year and though: the crop suffered from heavy rains and ripened very. late, the results. 
are not very, discouraging. It is hoped it will do better next time. 


Groundnuts.—Varietal tests (both chahi and barani—the chahis are sown a little earlY 
and get a preliminary irrigation and are then followed by a wheat lke Pusa 4, which has 
a short zrowing period) have been started with this crop, which promises very encouraging 
results. I am very hopeful about the future of this crop in the light lands of this tract. It 
has already found favour with the people. The average outturn was about 728 lbs, or Rs. 72 
per acre, which is not at all bad for soils, which can grow only such poor. crops as moth. 
(phaseolus aconitfolius), etc. Some of the varieties gave as high as 1,476 lbs or Rs, 144 
per acre, 


Rabi— Wheat.—This is not only getting to be the most important crop, but the wheat. 
work on the farm is getting more and more interesting to the public and instructive to. the 
staff engaged on it. 


The effect o° the season on rabi has been discussed in the earlier part of this report. 
It. was not favourable for the crop under report. The root system was shallow and poor—. 
tillering was consequently meagre. The winter rains entirely failed; and these unusual 
factors combined to give a poor return especially from barani wheats. Withal the results 
were not so bad as were-expected ; and though this year the land did not get the usval good 
cultivation, yet the previous cultivation had its effects. and the outturns on the farm 
were almost double of the district average. _The baranis on an average gave 922 lbs. and the 
chahis 1,863 lbs. per acre. The highest outturn in the barani was 1,512 lbs. and chahi 
2,243 lbs. per acre. 


The following work was.done on wheat during the year under report :— 


(2) Early and late sowings.—The early sowings were immediately followed by heavy 
rains which caused very thin germination. It was thus that early sown was 
at a disadvantage, but it tillered better and produced good big heads. The, 
late sown fared better and gave better results. This year’s results of this 
trial, however, are not very reliable, but reveal some very instructive and 


interesting facts. 
(er) Comparative tests (statement 3) between.— 


(1) Pusa-12,17-B, Pusa 4, Punjab 11 and N Hy, x P, with 8-A as stan- 
dard—Chaht. 


(2), 8 A, Pusa 12, 17-B., with local 14 as standard— Baran. 
(ce) Cultivation experiments (statement 8) — 


~ 


(a), Harrowing (after tillage) versus no harrowing. 
(6) Sabul plough versus country plough. 

(c) Raja plough versus country plough. 

(d) Permanent wheat and gram,plot. 


¢)) Permanent wheat plot. 
P 
(#v): Manurial experiments (statements 4-A, 5-A, 6,and 7) — 


(2) Bonemeal.5 ewt. per.acre versus no manure. 
(6) Super 14 ewt. per acre versus no manure. 
(c) Phosophates and ammonium sulphate (manure applied to wheat). 


(d). Phosphates and farm-yard manure (manure applied to previous maize. 
crops). 


(e) Phosphates and green manure (manure applied half to wheat in 1916). 


It is not.very safe.to jump at conclusions after a.couple of years’ work on a small scale 
in such tests and fix upon a certain variety from the statement of;results. There are so many 
determining factors. that. only those on the.spot can read, them intelligently. The seasons, 
moreover, are so variable from year to year that it needs very extensive trials spread over 2 
number of years to get at accurate results. 


Z liti 


The Pusa wheats come into ears early and had more time for the development of their 
in. The season was particularly favourable to them, and they have generally done better 
than others. Among the local types 8-A (Mr. Milne’s selection) had done well. It is a 
bearded white type and will find more favour with the people in these tracts who prefer a 
bearded wheat. It yields well too. It may satisfy our requirements for both chahi and 
barani. It is an obvious advantage to have as few types for distribution as possible. Pusa- 
12 is being given out in the central districts, and is much liked by good cultivators. But as 
I said last year, Pusa wheats need better conditions of soil and moisture and better cultivation. 
They are, moreover, beardless and ripen all at once. This goes against them. People do not 
favour a beardless wheat, as they shed their grains when bundles are removed from one place 
to another, which will have always to be done in these parts where the holdings are scattered. 
And again people cannot manage labour to harvest them at once. They generally prefer to do 
it themselves gradually and a beardless dead-ripe wheat sheds its grains in the fields. 
N H.4 x Ps (Mr. Howard’s new cross) is very promising and is a very high yielder, but it 
sheds its grains much more easily and is worse in that respect. Even with this disadvantage 
it may be taken up on account of its high yield and extremely strong straw. It stands 
wonderfully well and catches:the eyes, looking a very prominent crop on a farm, Another of 
Mr. Milne’s selections 17-B promised to do well last year, but it has not stood the test of an 
unfavourable year. 


Cultiwation experiments,—This was no year to get any results from cultivation tests 
The rains in the first instance did not allow of proper cultivation and, secondly, were so late 
and untimely that they washed out the results that could possibly be obtained from any 
operation. 


Deep ploughing has, as before, avain given good results. I think it should now be 
undisputed that our barani soils do need deeper cultivation. Our country ploughs have never 
been able to go deeper than 3” or 4”, and as the soil has been cropped for innumerable number 
of years, this layer of 3” or 4” is almost impoverished and needs deeper turning over. 
In these tests two ploughings with country plough were given against one with Sabul 
or Raja; other operations being equal ; with the result that deep cultivation has given from 
315 to 466 lbs. per acre more or the use of good inverting plough brings about Rs. 16 to Ks. 22-8 
per acre more without adding to the cost of cultivation, or rather actually effecting a saving 
even in this latter respect. 


Permanent wheat and gram plot.—Gram crop was practically lost owing to the October 
rains, hence the low outturn, 


Permanent wheat plot.—Has given better results than last year. Evidently successive 
wheat cropping with good cultivation does not appear to have any great injurious effects. 
However, these two experiments will be continued for a good number of years to see how the 
continuous cropping with wheat affects the fertility of the soil. 


Manurtal experiments.—For details please see last year’s report. I have little to add 
to my last year’s remarks about these experiments so far. The manurial experiments in the 
barani was a washout. There were 6” of rain soon after they had been applied which must 
have washed them away toa great extent and this is the reason why the first control plot 
(statement 5a) has done so well. The field drains that way. I am, however, very doubtful if 
any artificial manures will ever pay in barani; if anything, our barani soils will be more 
benefited by green manuring and the addition of humus rather than by the application of 
any artificial manure alone, The results of the chahi experiments are so variable that it is 
hardly worthwhile discussing. The heavy monsoon raust have washed away part of the 
manure applied to maize (statement 6), but that alone does not explain the variation in results. 
There is some other factor too. The land is uniform, the field is almost level—but it is badly 
drained. Improvement in this respect was desired and has already been taken in hand ,as_ this 
defect alone vitiates the results of so very instructive and important an ex periment. 


All these experiments shall be continued. 


The results of Mr. Howard’s crosses (see last year’s report) which were kept on, will 
be found in statement 9. Some of thein appeared to be promising and shali be tried on a 
large scale next year. Another wheat Cawnpore 13 was sent by Mr. Leake, Economic 
Botanist, United Provinces, for trial. It was grown chahi, but did not turn cut as wellas it 
looked from its appearance. The outturn was 1,501 Ibs. per acre. 


Poultry.—Leghorn fowls (which is the only breed kept ‘on this farm) are becoming 
very popular in the district, aud demand for them and their eggs is ever increasing, I am 
sorry a number of these were lost this summer on account of the excessive heat of the 
season, 


Visitors.—The site for the serai has been acquired and plans and estimates for the 
buildings have been sent up for sanction. This will remove a very Weak point in our arrange- 
ments at this station. 


Over 200 visitors came to see the farm from outstations. This number does not 
include the district people who frequent the farm for seed, implements, advice and to selact 
their own types of wheat and sugarcane by looking at the standing crops. The Hon’ble 


liv 


Mr. Maynard, rinancial Commissioner, Hon’ble Mr, Thompson, Chief Secretary to Govern- 
ment, Punjab, Mr. C. M. King, C.I.E., Commissioner, Lahore Division, Mr. Boyd, Additional 
Secretary to Government Punjab, 2nd Economie Botanist to Government, Madras, Economic 
Botanist to Government, Bombay, and Mr. Robertson Brown, Agricultural Officer, N.-W. F. 
Province, were among our distinguished visitors to the farm. i 


Staff.—Ch. Gurdial Singh has been the Farm Manager for the last three years and 
has all along done well. | 


Acknowledgments.—Before I close this report of the working of this station I must 
acknowledge tbe keen interest which Messrs. Estcourt and Darling have shewn in the work 
in progress on the farm. The former bas been very interested in the wheat work and, besides, 
deserves our thanks for giving us the excellent site for the serai for visitors; the latter 
who takes a keen interest in all the activities of the department has been very energetic in 
spreading among his bankmen the results obtained on the farm, 


FATEH-UD-DIN, 
Offg. Deputy Director of Agriculéure, Punjab: 
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RAINFALL DURING THE YEAR 1916-17 AND 1917-18 IN INCHES, 
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Statement 3. 
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COMPARATIVE TESTS OF WHEATS. 
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ACTUAL OUTTURN 


OUTTURN PER ACRE 
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Area reaped egies 
Name of variety. in equare | 
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13 Punteb 14 - 675 146 366 ee ae 1 
Pusa 12 es. 686 153 eo or 5 One Haye picghic e: 
Punjab 14 « ae 1ey ee 925 2.474 | | Spring tined harrow = 14, 
my se ot a 967 2.829 | | Country plough = 2, 
Punjab 14 : 686 137 eh rae EEA setae oa | 
Punjab 14 : 686 159 46 , , Wheebharr@rineh 3 
8A e 675 159 457 1,140 3,277 Hine sowing—10th November 
Date of h sting —22 
Punjab 14 686 150 436 1,058 8,076 ‘0 il O17. ing. nd and 28th 
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2 tf aoe ay eee ee 4,63; | Average for outturn per acre— 
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Punjab 11 ove 857 236 854 hoe aise Ret Carer 
8A awe 857 311 989 1,75 AES | NH. xP Tone 
NH, x P 46 857 298 1,234, 1,683 pee 2 % el 
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Statement 8. 


EFFECT OF CULTIVATION ON WHEAT YIELD. 


ACTUAL OUT- OvUTTURN PER 
TURN IN LBS, ACRE IN LB 
Area har- : oe 
= eons Name of Cultivation, {| {. _ REMARKS. 
3 square variety, ? = 
‘Oo yards. Graiu.| Straw, | Grain. | Straw. 
S 
a —_—_——_ 
15 5,884 | Punjab 14 | Raja plough 1,560 | 8643; 1,283; 3,001 |) 
‘ Raja plough = 3, 
; Spring tined harrow=14, 
Country plcugh=2, 
15 5,884 | Pusa 12 Raja plough 1,493 | 2,869} 1,228 | 2,360 ere Cae 


Sohaga=6. 
t Wheat harrowing=2, 
Date of sowing—10th Ne- 
vember 1917. 
15 5,906 | Pusa 12 Country plough {1,114 | 2,536 913 |. 2,078 Date of harvesting-—-20th 
and 26th April 1918. 


= 


15 5,906 | Punjab 14 | Country plough 997 | 3,223 817 | 2,641 


12a 1,289 | Pusa 12 Sabul plough 838 778 | 1,269} 2,921 |) 
Ploughings = 3, 
Spring tined harrow = 14, 
1,089 | 3,084 | | Country plough = 2. 
| Sohaga = 6. — 
Wheat harrowing = 2, 
[Date of sowing—-l0th No< 


12a 1,289 | Punjab 14 Ditto 290 808 


12a 1,289 | Punjab 14 ' Country plough 275 821 


12a 1,289 | Pusa 12 
17 2,418 | Punjab 14 
17 2,418 17 B 
17 2,418 | Punjab 14 
17 2,418 17 B 


17B Ditto 847 823 


1,033 | 8,088 vember 1917, 
Date of harvesting—22nd 


and 28th April 1918. 


Ditto 300 772 | 1,127| 2999 |) 


Country plough = 2, 
Sohaga = 4.. 
Wheat harrowing = 6, 
Date of sowing—2ist and 
220d October 1917. 
Date of harvesting—19th, 
23rd, 25th and 26th 
588 | 1,417 April 1918. 
Plonghing= Raja, Sabul or 
t 2Ccuntry plough. 


Country plough | 429] 1,073 859 | 2,148 


Ditto 294, 708 


17 2,418 | Punjab 14 | Unharrowed 364 894 729 | 1,729 | | Raja plough = 3. 
Spring timed harrow = 18. 
Country plough = 2, 
Sohaga = 4, 
695 | 1,647 | | Wheat harrowing = 6. 
Date of sowing——2lst and 
22nd October 1917, 
Date of harvesting—19th, 
683 | 1,852 23rd, 25th and 26th 


April 1918. 


17 2,418 


17 2,418 | Punjab 14 | Harrowed 341 925 


2,418 17 B 703 1,771 


= 


Ditto 351 885 


17 3,224 | Pusa 12 Permanent wheat|. 582 | 1,278 874 | 1,918 | Raja plough = 2. 
Spring tined horrow = 8, 
Couatry plough = 2, 
Sohaga = 2, 
Wheat horrowing = 2, 
Date of sowing 21st Octo- 
ber 1817, 
Date of  harvesting—11th 


April 1918. 


plot. 


392 927 | Raja plough = 8. 1 

Spring tined horrow = 10. 

Country plough = 2, 

Sohaga = 5. : 

Wheat harrowing = 2, 

Date of sowing—21st Octo- 
ber 1917. 

Date of harvesting—1llth 
April 1918. 


gram, and gram plot. 


Sabul plough 429 | 1,101 859 | 2,204 |) 
Ploughings = 3. 
Ditto 39% 865 663 1,781 Spring tined harrow = 18. 


18 8,286 | Pusa 12 and! Pernianent wheat! 262 620 


RTS REARS A LY TP DL ROTTS EE 
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Statement 9. 


SHOWING THE aie > OF Mz. HOWARD’S CROSSES, AND OF nCONOMIC BOTANIST, 
UNITED PROVINCES. 


Date of sowing—23rd Octobé' 
2,254 NOL? 
Date of harvesting—-16th and 
23rd April 1OHK, 


N.H,,*?, ae 597 116 278 940- 


315 60: 


188 922 | 2,889 


nee Se ere es 
eo tn tN 
b 


- ee 
A Acocks OurrUEE _ OvTTvURN PER a 
ee IN LBS. ACRE IN LBs, 
as) (NS se Be 
— Name of variety. aaa REMARKS, 
- ‘ ae , 4 
+ 2@ | Grain, | Straw. 4 
; aw 
¥ < Salted CAML PALE SES 2 aes ae Byes 
} 
6a|N.H,,xP,. oh ee 5 | 
N. 13 5 x RB, doe 841 U7 745 1,093 10,574 } 
Raja plough = 4, 
Spring tined harrow = 6. 
Ne eke bes 664 813 | 1,049 | 2,282 | 7,646 | | Country plough = 5, 
. ‘ Sohaga = 9. 
| Wheat harrowing = 1, 
; Date of sowing—16th November” 
fee LOL. 
Ni HG Py bee &97 429} 1,197 | 2,815 | 6,459 |] Date of harvesting—23rd'and2ith' ° 
April 1918, 
Nix Py vee] 1,364 655; 2,078 | 2,324} 7,856 | 
N.H,,*P,. vos BBE 629} 1,577) 3,151} 7,901 | 
4|N.H,xP, ve 888 146 - 1821] 8,198 })! 
| | 
| N.H,,wxP, ves 388 167 519 2,083 6,474 | 
| Raja plough = 8, 
, Spring tined harrow = 5, 
N. Hie FP, ae 888 184 520 | 2,295} 6,487 hee: ee = 4, 
Schaga = 9, 
+ Wheat harrowing == 2, 
§ Date of sowing—l0th Novembet 
{ 1917, 
Nex PF, pas 388 185 539 | 2,308! 61724! Date of harvesting—l6th, 21st; 
23rd, 24th and 29th April 1918; 
Nil, #F “ 888 149 475 1,€59 5,925 | 
i 
Cea as ws | 4,326 | 1,342} 3,802] 1,601 8,694 | J} 
BARANI. 
do | N. Hy. P, An 380 152 870 | 1,936 4,718 |)] 
No Hi,w¥Py fe 433 181 349, 1,464) 3901] 
Raja plough = 3. 
N. Hy. x Py oe 500 112 * 254 | 1,084 | 2/459 | | Spring tined harrow = 13} 


Country plough = 2, 
|| Sohaga = 4. 
+ Wheat harrowing = 3. 
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APPENDIX VII (A). 
Report of the O fciating Deputy Director of Agriculture on Sargodha Farm. 


Introductory—In the beginning of the Lower Jhelum Colony some 21 squares were 
reserved near Sargodha town for a seed farm to grow, multiply and supply pure and improved 
seeds of wheat and cotton to that colony. The farm was started in 1904 and was run by the 
Colony Tahsildar under the general control of the Colonization Ofizer. The Tahsildar had a 
Munshi on Rs, 16 per mensem to help him, who lived on the farm, The land was farmed by 
tenants. 


In 1911, 15 of these squares were given to Raja Sir Harnam Singh as a grant by 
Government, leaving behind 5} squares—} square having gone under ‘ abadi. ” ‘The farm 
did not serve any useful purpose till 1913 when it was taken over by the Department, and 
till 1916-17 it continued only asa seed farm supplying wheat and cotton seeds’ to that locality, 
when a part of the farm was separated and laid out for experimental, work for local varietal 
tests of the types of wheat and cotton. This, therefore, is theifirst year of any experimental 
work on this farm, 


Itis very well situated and the soil is average and representative of the tract. 


There are only 45 acres under our direct and experimental cultivation, and nearly 112 
acres with the tenants, who have to follow our methods and instructions, use our implements, 
and grow our seeds'only. The laying out of the experimental area is complete but still a good 
deal of levelling is required if any reliable results are to be expected from the tests to. be con- 
ducted thereon, The results of varietal tests of both cotton and wheat, therefore, for the year 
under report are neither quite conclusive nor very reliable. 


Cottons.—There were 5 varieties! under test—two Ameriran (4 F and 280 F—toth Mr, 
Milne’s selections) and 8 desi—22 Mollisoni, 40/Rosea and Khanna. The seed of 22 Mollisoni 
and 40 Rosea was obtained from Economic Botanist, as these too are his.selections, and that of 
Khanna was obtained from a factory at Khanna. The inclusion of the Khanna (which ig not a 
pure type but a mixture) was die to the local factory’s preference for it owing to its high lint 
yercentage. ‘The test was duplicated. The results will be found in statement 1-4 F among the 
Americans and Khanna among the desis have done well both as regards outturn. and profit per 
acre ; and comparing them all together Khanna has scored. Both its high outturn per acre and 
its quite high lint percentage has helped to bring in higher returns in its case. Desis do better 
than Americans as far as lint percentage is concerned, and from that point both Moilisoni and 
Rosea have done very well, the latter topping the list with a lint percentage of 38' (the actual 
weight of lint from one maund of kapas was 15 sesrs, 8 chatake, 1 tola and 8 mashas). 


; Rocterot was pretty bad in all cottons, Khanna and Mollisoni suffeting most.. The 
rains were heavy and incessant last: summer, and cotton suffered to some extent, hence not very 
high yields, 


Whe@t.--The types under test were—Punjab 11—already distributed for seed. 


8 A‘) 
B { 
17 B } Economic Botanist’s selection, and 

20 C | | 

9. Cis) : 
Pusa 12, | 


The test was repeated four times, Punjab 11 being. used as standard, As this area 
under these tests has just been laid out, it was here and there unequal in character and a state- 
mant (6) is attached. showing poor, average and good bits to enable an outsider to read the res 
sults intelligently. The season was bad, and taking this into consideration all the:types have 
done well; the average of the district being 94 maunds (779 lbs.) per acre, but their cultivation 
too has played its part in obtaining these results. x 


8 A, here too, as in other placesion the canals has done. well and promises to: be our 
future wheat for distribution. 


Water saving experiment: (Statements 4 and 5).—-Besides the wheat varietal tests, water 
Saving experimets are also being. conducted in rabi to find.out the water requirements of wheat 
or to put it better, to prove. that our wheat crops in the colonies do not require so much water as. 
they sre given and that this results not only in wastage of water, but) reduces the outturn as 
well. The experiment was started on the recommendations of Mr. Howard. The operations, 
to be carried out, as summed up by Mr.. Howard himself are :—~ 


(a) The stubble should be broken up:as early as possible to allow of complete absorp- 
tion of monsoon rainfall. This must be conserved by surface cultivation with 
the spring-tine cultivator. after each large fall, 


Ixvil 


(b) After the preliminary irrigation; applied about November 10th, tho surface must 
be cultivated by the spring-tine cultivator as soom as the ground is just dry 
enough, followed by the beam. The land should be ploughed, the wheat sown 
in the furrows and covered in as soon as possible. 


(c) All surface crusts formed by rain, dew and irrigation water should he 
broken at once with the lever harrow, the first harrowing being done as soon 
as the wheat is up. When the lever harrow can no longer be used, the 
Brantford weeder can be employed to break crusts. 


‘(@) The second irrigation should be given to half the plot about the end of January. 


(e) The variety sown should be Pusa 12, 


(f). The plot should be laid out in long oblong kiaris with the proper slope (14 to 2” 
per 100’). In stopping water in the distributary, the canvas dam should be 


used, 


It is a very interesting and instructive experiment and the results (statement 4) are 
very encouraging. ‘No water” after sowing gave 1,189 lbs. per acre as against 779 lbs., the 
district average of the canal irrigated wheat. Tne low oatturn of bhusa in the case of no water 
crop is also worth notice, naturally too much water tends to vegetative growth. There were 
oceasiona! slight showers in March amounting to 3:20”. These helped the “no water’ plot 
a good deal and in fact equalised both the “no water” and one water tests, hence it is that 
the test shows no difference between the different treatments. 


Another test (statement 5}, one water after sowing against two was, also started on the 
same lines as indicated by Mr. Howard above, to see how few irrigations would give the 
maximum outturn and how muoh would be added hy an extra irrigation. The soil where the 
test was carried out, is very light, hence there rather low outturns. 


These experiments shall next year be tried with some interested zemindars, out in the 
district too, to corroborate the results obtained on the farm. They show how far the com- 
‘plaint about shortage of water is justified. Taey further prove that aeration of the soil is as 
important as irrigation and it is assential, if high yields are to be obtained, that the soil sur- 
face must be kept loose for the free access of air, as also that this enormous wastage of water 
could be easily avoided by proper and timely cultivation of the soil, if the colonis: did not 
make irrigation take the place of cultivation. Of course the method of cultivation given above 
would ensure a vasé saving in canal water—but what is to be done with it? That question 
perhaps is out of place here, but there should be no doubt that this judicious use of irrigation 
water should at least help to keep off water-logging conditions. 


Another wheat called C 13 (Cawnpore 138) was sent by Mr. Lake to be given a trial. 
It has not done particularly well, the outturn being 1523} Ibs. (or 18 maunds 23 seers and 
4 chataks) per acre. 


Ratoon crop of wheat.—I wonder if “ Ratoon ” signifies properly what I mean, some 
6 kanals of wheat was sold out as green fodder and the buyer had removed a cutting by the 
end of January. The plant again sprouted as they generally do and were allowed to grow. 
But the buyer never returned to take a second cutting (early cut wheat does give a second 
cutting, meagre though if may be) and the crop was consequently allowed to mature the 
grain. This bit (6 kanals) gave 279 lbs. or 337 lbs. of grain per acre. It had been manured 
in the previous year for cotton. 


Seed distribution work.-Seed selection work with wheat Punjab 11 (which is at 
present distributed in the colony for want of any thing better) and cotton 4 F is done on the 
farm and the produce of the farm is so'd out for further multiplication and distributed as seed 
in the colony. In the first year (L914) 15 maunds of cotton and 500 maunds of wheat seed 
were given out, but the demand steadily rose, and during the year under report the farm was 
reponsible’ for 45,000 acres of wheat from its seed and 16,000 acres of cotton, while in the last 
spring 410,000 lbs. of cotton seed, sufficient to grow 50,000 acres have been given under its 
auspices for 1917-18 crop. 


Tenants. —Tenants have 112 acres under them. Their presence on the farm is very 
useful. The surrounding zamindars when they find some one from amongst their own 
brethren working modern implements, etc., quite successfully, resolve to give them a trial them- 
selves rather than looking askance at them. ‘This latter would certainly have been the case if 
the whole area were under our dirzct cultivation. I know of some people in that colony who 
began to use our implements, simply because they were known to our tenants. They came 
to the farm to see them, saw them using these implements, handled these implements them- 
selves, were told they were more efficient and quite easy to work, asked for their loans for a 
few days, and ultimately after that short trial came back, not to return the implements but 
to pay for them. They are further useful in spreading out their knowledge about the working 
‘of our implements, and usefulness of our seeds and our methods of cultivation. Being 
trained on the farm they are often in demand and are offered very favourable terms by those 
who wish to introduce these implements among their tenants and on their farms, 


Rs, 6,759 and the expenditure during the year amounted to Rs. 2,000. 


i 


Visitors. —The visitors” ee was ‘opened on ith August 19174 
the pe of June, over. 300 visitors came to see the farm. His Hono 
Commissioner Sir F. P. Young and Mr. Gibson, Deputy Commissioner, 
farm i in nase March, Other distinguished visitors were the Hon’ble Mi 


Income and ssteteae —The total Coes from the sale of the. farm produce were 


Staff—Q. Saminullah has been in charge of this farm as well as the Aisthict work : 
under my control. He has done excellent work in both these ire as Hara Hi ee a 


District Assistant. Bs i ‘i 


The 2 1014 August 1918,. 
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Statement No. 1. 
STATEMENT SHOWING THE AVERAGE OUTTURN OF AND MARKET VALUE OF DIFFERENT 


VARIETIES OF DESI AND AMERICAN COTTONS TRIED AT THE SARGODHA SEED FARM 
IN KHARIF 1917 ON THE AREA HARVESTED. 


Se RA AER EO SS ET eR ET RS SA ES RE 


5 K vats me ons 


‘3 Name of variety. ieee Price per acre. REMARKS. 
A X 
iF 
‘Ss 
72) 
Ray sa F 
1|4F Am. tee a 794-945 205 12 6 | 4th. 
2/280 F. vee oes ~ -7§2°895 175 9 3% | Sth. 
a 
ity 
} 
3.|22 Mollisoni ... eee 942°106 211 5 10% | 2nd, 
4, 40 Rosea ex n: 799°121 179 11 3 3rd. 
es eee 986°303 216) WAT | Ist 
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Statement No. 4. | ek ‘ 


STATEMENT SHOWING THE RESULT OF WATER SAVING EXPERIMENT CARRIED OUT AT THE SARGODHA SHED FARM IN 
RABI 1917-18 (ONE AND NO WATERINGS AFTER SOWING). 


rr el 


t id 8 4 5 6 7 8 9 10 
ia —— 
#3 a ACTUAL ouTT URN oy s £ 
Bh its IN LBS. gs 
= e ro = A 3 S 
3 B | ae 3 3 Ep Ps 
= b oF a & a u BMARKS. 
is SA 2 ~~) 5 5 
’ 2 Ess ida RRCEeneete WY ea NC Bike | ig 
G q 7% <j oO ro) ras] i : 
L, | Pusa12 «| No watering 8,623 905 861:9 1993 | 1,182°66 | 1:°952 | Plonghing with the Raja plough on 
after sowing. ; HAS 9th July 1917. Harrowed with 8, T. 
harrow 20 times, 
Ploughed with desi plough, once watered 
for sowing on 18th November 1917. 
Sown on 28rd November 1917. Har- 
rowed with Bar and Chain harrow 5 times 
with Brandford weeder 8 times, harvested 
on 28th April 1918. 
L. , Pusal2 ...| One watering 8,623 892'7 1,236°3 | 1,17314| 1,62468 ! 1: 1°385 Ditto _ ditto. 
after sowing -— 
A&%th Febru- 
ary 1918, 


The plot with no water after sowing has given 7 seers 14 chataks more produce per acre, than the one given one watering after sowing, Below 
I give the probable reason of this. The well distributed showers of rain throughout the month of March has practically done away with the difference 
which was between the two plots on account of the difference of one watering to one of the two plots and no watering after sowing to the other plot 
The plot which has been given one watering after sowing had comparatively suffered mcre severely through white-ants in good many big patches in the 
end of December and the beginning of January, than the one with no water after sowing. $ 


Rainfall, e 

May 1917 ee was - ie ES 2 fe. "66 

June as eco ee 33 ine ceo ape eve 116 

July ” bce ero eo0 hen eee sos ‘uae 4°24 
August ”? eee eee Se aoe woe eoe e089 rire * 

September ,, oe ig alia el A ee 495 6°03 

December _,, as a ey i ¥ “te ove 19 

February 1918 avs a sie at ret: fe oa "27 

March » eve ose ove occ tee ove pee 3°20 

April » Geo oe eve eve eee eee ed 1°84 

—————— 

Total ove 25°30 

CR CeREE? eee seas 


Statement No. 5. 


STATEMENT SHOWING THE RESULT OF WATER SAVING EXPERIMENT CARRIED OUT AT THE SARGODHA SEED FARM 
IN RABI 1917-18 (ONE AND TWO WATERINGS AFTER SOWING). 
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a 


(3) Desi plough one time, (4) Plot sown 
on 23rd November 1917, (5) Bar and 
Chain harrow 4 times. Brandford weeder 
8 times. Harvested on 26th April 1918. 


P. | Pusal2 {Ist watering 
after sowing 
on 12th Feb- 
ruary 1918. 

2nd watering 
on 2nd April 
1918. 


4,808 1,281°5 1,612°7 | 1,290°03 | 1,623'43 1: 1:26 | Half of the plot ploughed with the Raja 
plough on Ist May }917, other half on 
26th June 1917, (2) Harrowed with S. T. 
Harrow 13 times, (3) Desi plough one 
time, (4) Plot sown on 23rd November 
1917, (5) Bar and Chain harrow 5 times, 
(6) Brandford weeder 3 times, (7) Har- 
vested on 26th April 1918. 


ee A ACTUAL OUTTURN OUTTURN PER AOBE 2S 
2 AE IN LBs. IN LBs. 
y = wo rs 3 
» g © 
: E a as & 
cr) = 4 6 Sm REMARKS. 
— nm aad G4 is 
a B 6 ze Grain. | Bhusa. Grain, Bhusa. o¢ 
bc} © 223 td o5 
g au 28 6 ot oa 
3 8 Bod oa eA 
Pn Zi v2 4 & 
Cee | eee ey ey a AIEEE ay ee a ee 
P. | Pasa 13 ...}; One watering 4,808 1,028°5 1,417°3 | 1,035°34 | 1,42€°73 | 1; 1:378 | Half of the plot ploughed with the Raja 
on 80th Jana- , \ ; plough on 1st May 1917, other half on 
ary 1918. . 25to June 1917, (2) Harrowed 13 times, 


ar eA TE EL PE ST SS ST STE RS BS I TRE BETS RR EY ES | a SES 


. _ a fie; ’ ST, 
The soil of both the plots, on which this experiment has been carried out is very light; hence the the produce is so low, 
Rainfail, 

May 1917 Bs py i ik iy a (a 66 

June » eoy use foe eve pee eee. 116 

July ” oe toe eon gee eee bee eee 4°24 ! 

August ” e008 eee oes eve ooo tee vhf | } 
September ,, é gtk Fe <iod ee 6:03 

December ,,. me é 7 es RK i y "19 

February 1918 ihe a te ip ae ba “27 

March ” pea ove eee aed eee " a 3:20 

April oe ave vee 5 ee oe vee wee coe H 1'84 


Total om aps ry 


Statement N26. 
Condition g land under wheal varvetal 
tests ab Sargodra Seed Furr. 
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Appendix VIII. 


Report of the Deputy Director of Agriculture, Punjab, Hansi, on the 
/ Hansi farm. 


Introductory —The Hansi Farm is primarily a cotton farm and about two-fifths of the 
whole area is put under various experiments with cottons every year. In the varietal test 
experiment we are at present trying 9 desi and 4 American cottons. The soil of the farm 
is very uneven in nature, which makes it very difficult to arrive at accurate results. 


Season and its effects.—The total rainfall on the Hansi Farm during the year under 
report was 36-07 inches (vide statement No. 1) as compared with 20°14 inches of the last year 
and 4°59 inches of the year before, 7. e. (1915—1916). But the rain was very unevenly distri- 
buted during this year, and out of the total 36:07 inches, about 34 inches of rain was received 
between the months of June and October and only about two inches during the rest of 
the year. This heavy rainfall in summer did very considerable damage to all the kharif crops, 
except sugarcane. Our cotton fields were simply swamped out with water, and our experi- 
ments with this crop—the chief crop of the farm—became practically of ne value, the crop being 
continually in water during its growing period. The outturns were very much legs as com- 
pared with the previous years, and the quality was equally bad, most of the seed was not fit for 
the next kharif sowings. Inthe “ Ilaqa” there is a regular famine of cotton seed for 
s0wine. 


Similar was the case with our jowar, bajra and groundnut crops, gawara also yielded 
very poorly. The heavy summer rains were, however, useful for the rabi crops, though the 
absence of the winter rains was much felt ; and this specially affected the yield of barani crops, 
which was much reduced. The season was favourable for nahri crops, the supply of water in 
oie being good and the rainless season saving the crop from rust and other fungoid 

iseases. 


Cottons.—About 41 acres of cottons were grown at the farm under various experiments. 
As already mentioned owing to the very abnormal conditions of rain during the summer the 
erop was damaged badly and no reliable results could be obtained. The varieties tried this year 
were all from those tried in the previous year. 


Plant to plant selectton.—From 58 rows raised from 58 selected plants of the last year, 
further selection was made during the vear. From these rews 140 ¢lants were selected in the 
field and out of these only 38 giving a ginning percentage of over 41 per cent. are kept for next 
year’s Sc wings, the remaining have been rejected. Last year plants having ginning percentage 
above 35 were selected as compared with 41 of this year, and the highest ginning percentage 
obtained last year was 43°5 as compared with 47 of this year. This work is of great economic 
~ and commercial value, and we will now multiply this seed as well as continue further selections. 
Tn all cases, where for reasons, American cotton cannot be grown, this variety skould be of 
great use. 


Cambodia cotton was tried here for three successive years. The plants look healthy 
and flower usually late in the season. It has given practically no outturn. 


W heats.—There were 21 acres of wheat under various experiments. This includes 3 
acres of barani wheat and an acre of permanent wheat plot, 


Varietal Test.— Eight varieties of wheat, ¢.¢., 8-A, 8-B, 9-C,-17 B, 20-C, Punjab 11 
Punjeb 17, Puga-12 were tried against Panjab 14, the local wheat. The varieties were sown 
in triplicate. The average yields of varietics per acre are as follows in order of outturns. 
For full details please see Statement 2 :— 


Varieties. Maunds Srs. 
8-A ode a =. 81 9 
Punjab ll aL re ate 29 33 
Punjab 17 ets one oes 27 88 
Punjabl4 il a oT ° ‘34 
Pusa 12 ae aak eon 27 14 
Q-C cee ae des 27 1 
17-B : aN ae a 26 14 
20 C oe sar we 25 6 
8-B We ? diss Q1 3 


N.B.—The germination in ease of 8-B was only about 50 per cent. af its low yield is not due to its caturally 
inferior cropping power. 


Deeptand shallow eulttvation.— Three plots of one acre each were ploughed up with coun- 
try, Rajah and Sabul plough, respectively, and were sown with Pusa-l2, The outturn as 
given below show that the deeper ploughing resulted in the increase of yield of both grain 
and bhusa. 
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1 or full details see please Statement 8. 


Grain Bhusa 
Md Srs. Mads. Srs. 

Country plough ... eos yc 26 0 39 ig 
Rajah plough ee. i oes 28 0 41 22 
Sabul Plough ... “py se S15) Bou 61 29 


: Sowings of wheat by various mettods.—The usual custom is to sow wheat with nali be- 
hind the plough, and then leave the furrow open. This does not allow harrowing of wheat to 
advantage, as the harrowing can be best dcne when the surface is flat. Again if Sohaga is run 
over it, the seed goes too deep. This experiment was therefore tried with a view to find the best 
method of sowing. Punjab 14 was sown with Akola drill, Lyallpur drill, Poona drill, Munna 
adjusted and Sohaga, and also in the local method leaving the furrow open ; and then Sohaga 
afterwards. The observations were made at the time of germination ; germination was uniform 
in the case of Akola, Poona and Lyallpur drills in the order they are mentioned. 


Tam working at a now. type of drill and trials will be made with it next season. 


Plots Nos. 4, 6 and 8 of block E—three acres—were sown with barani wheats, and gave 

Bdcgdttv Kent high yields inspite of the very little rain, which was 

; received during their growing period. The high yields 

were due to proper cultivation, good preparation of seed bed, and preservation of soil moisture 
by continual harrowing at the proper time. 


The yields per acre are as follows (for full details please see statement 4) :— 


Plot No, Variety. Ouiturn per acre, 
Mds, Srs. 
4 Sx ier Punjab 14 aS rep 23 8 
6 oe 4 Pusa 12 aes ae 15 6 
8 he ax Punjab 14 me 348 BONE LON 


Such high outturns of barani wheat are quite a record in this tract. 


The same five (5) varieties of sugarcane as grown last year were tried again. These were 
grown in two sets, in one case Senji (Mellilotus Parvi-. 
ea sea flora) a leguminous crop, was removed before sowing, in 
the second case it was ploughed in as green manure, 
All varieties gave higher yields per acre in the green manured plots, thus confirming 
last year’s results. Tho average yields per acre of the various varieties are as follows :— 


Senji removed. Senji ploughed. 

Mds. Srs, Chh. Mds. Srs. Chh. 
Suretha ree & 30 22 7 42 4 0 
Lalri ome ae 33 OT 10 39 7 4 
Mango aes eas 28 20 0 S624 12 
Local ave oes 32 8 3 36 5 4s 
Dhaura ; 26 27° 14 34 15 0 


For details please sda Bhatement bi 
I may also add that in green manured plots last year, Suretha stands Ist, Lalri 2n 
Mango 8rd, Local 4th and Phaura 5th and this year’s results confirm this statement. } 
The soil of Hissar District being mostly light and sandy, I obtained 4 varieties 
of barley from the Economic Botanist which were tried 
pee At ete, against the local variety. All of these types were found 
superior to the lccal variety, and his type No. 2 was the best. 


For details please see statement 6, 

But Economic Botanist was not ina position to hand over any gram varieties yet. 
Three gram varieties were therefore obtained from Burma and tried against the local variety 
(in plot 11 of Block D) which gave better yields. However the test will be repeated for 
another year. 

For details please see statement 7. 

Nine hundred and twenty-two maunds and thirty-three seers of green jowar was 
~. wx ensilaged in September 1916; this was opened in Decem- 
i ber 1917 and fed up to March 1918. It kept excellently 


; a te Qe rte 
well although it remained over a year, and passed through a very wet summer. It was greatly 


relished by the bullocks, The members of the Agricultural Association, Hisssr, were shown 
this, and some promised to try it. In a district like Hissar, which is liable to intermittent 
fodder famines, this might be of great value especially in the irrigated parts. 

DARSHAN SINGH, 


Deputy Director of Agriculture, Punjab, Ilansi 
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Statement No. 1: 


SHOWING THE RAINFALL DURING THE YEAR 1916-17 AND 1917-18 ON THE HANS} 
AGRICULTURAL STATION, 


1 Q | 3 | 4 


oT Diem eee 
Name of month, Rainfall during Raivfall during ee 
1916-17, 1917-18, 
| | 
i ee a a eI Sa ee Lk 
June nae {e 114 ics Aaa gE 3°23 
July. fos ves 2°97 | 2°78 
August ees des 1°44 | 4°93 | 
Seutetiber i= a 2-88 1531 
October 7 ae gas 761 | 
November ‘a ay | 2 sea 
December i, Bis ; aes *09 
January see wee "09 "45 | 
| February & 38 “05 
March ses vor} ~ 1:59 ) 
April me | Pe 173 08 
May = -| 1:09 va 
(eater 
Torat 4 20°14 36°07 
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Proceedings of His Honour the Lieutenant-Governor, Punjab, in the Depart- 


ment of Revenue and Agricuiture, No. 24166, dated 10th November 1919. 


Reap —Letter No. 491-50-G-2, dated 11th Octos2v 1919, from the Junior Secretary to Finan- 
cial Commissioners, Punjab, forwarding with the remarks of the Financial Commis- 
sioner the annual! report on the operations of the Department of Agriculture in the 
Punjab for the year ending 30th June 1919. 


REMARKS.— Government has this year sanctioned an altzration in the 
form of the report on the operations of the Department of Agriculture. ‘The 
report under review and all future reports will consist of two paris. ‘The first 
will comprise the Director's own report togetber with brief non-technical sum- 
maries of the year’s work by the experts of the department, any statistics con- 
sidere’ necessary being included in the text. Tbe second part will bean Annual 
Experimental Record, consisting of a scientific description by each expert of the 
research or other work undertaken by him during the year and including also 
all the prescribed statistical statements. This second part will, it is hoped, 
furnish a complete scientific description of the experiments performed which 

will be available for consultation by those specially interested. 


2. The popularity of the Punjab Agricultural College, Lyallpur, is 
indicated by the large number of applications for admission, namely, 265 or 42 
more than in the previous year. The Collegeis at present equipped for the 
admission of 38 students a year, but in view of the extensions contemplated 
in the near future it was decided to admit 55 applicants this year, An 
encouraging feature is the preponderance for the first time of agriculturists 
among the applicants.. It is hoped with an extension of the chemical block 
and an increase of staff, to provide for an ultimate admission of at least 90 
students-a year. Both the College authorities and the students themselves 
are to be congratulated on the excellent spirit maintained at the College 
during the disorders of last « prii. “Passed students of the College continue to 
‘do extremely well in Government and private service and valuable work is 
also being done in connecrion with the Vernacular class, the Teachers’ class and 
the Rural Economy class. 


3. Deterioration has begun to manifest itself on a small scale in the 
reclaimed area of the Narwala farm, but as remarked by Mr. Maynard the 
ultimate re-appearance of the salts on these lands was never doubted and the 
main question is as to the pace of the relapse and the interval before machin- 
ing is again necessary. In the Kahuta experiment an important conclusion 
is now claimed that there is no fundamental constitutional difference between 
bara soils and the normal cultivated soils situated in their vicinity. The 
Lieutenant-Sovernor awaits with interest the fuller information that will 
be given on this matter in part II of the report. Other important research 
work being carried out by the Agricultural Chemist is connected with 
the movement of soil moisture and with experiments on green manuring and 
on nitrogen fixation; and Sir Edward Maclagan endorses the Director’s. 
comment that Mr. Wilsdon has set himself a high standard of research. 


4. There has been a further rapid increase in the area sown with 4-F 
American cotton in the colonies during the year, the total estimated area being 
511,000 acres compared with 390,000 acres in 1918. The Lower Jhelum and 
Lower Bari Doab colonies account for ihe greater part of the advance. In 
the latter colony the advantage of sowing cotton in lines is beginning to be 
appreciated. His Honour regrets to hear that the cottons, especially it would 
seem Americans, have suffered considerably from shedding their bloom, and 
forming few or insufficiently developed bol!s. The cause of this is under investi- 
gation, but he understands that at present the experts are inclined to attribute 
the circumstance to a physiological condition arising from the sudden cessation 
of the monsoon at a moment when the available canals supply was being other- 
wise utilized by the zamindars. Of wheats, Punjab-11 continues to be the most 
popular in the colonies and the Director has made an interesting caiculatiou that 
the distribution of pure Punjab-11 seed has improved the colony crop by 60,000 


ira 


oo 


maunds. The work of the Economic Botanist on cottons and wheats has been 
productive of valuable results during the year. Mr. Milne reports that 
another improved American cotton, 285-F, which has cropped more heavily 
than 4-F, and has an equally good ginning «percentage and a much better 
lint, is now attracting the attention of farmers. This cottcn is undoubtedly a 
promising type both for farmers and spinners, and further experiments are being 
made with it on a field scale. Among wheats No. 8-A and No. 11 are being 
extensively tested. At the Lyallpur experimental farm Punjab-11 for the 
first time in four years gave a better yield than No. 8-A and Mr. Roberts 


wisely calls attention to the need for caution before the latter can be accepted ~ 


and extensively advertised as an improvement on the former. Nonetheless, as 
Mr. Milne notes, there appears to be good ground for the opinion where the 
test plots have been most closely comparable. that 8-A may be the heaviest 
cropper., Tests made on a large scale at Delhi showed 8-A to be a very good 
milling wheat though the tests made in 1917 in England on smaller samples put 
8-A very low compared with Pusa-12 or Punjab-11. Both sets of experiments 
put the milling properties of 8-B at the top, but it is apparently a less heavy 
yielder than either 8-A or Punjab-11. The results of further tests of this wheat 
will therefore be watched with interest. 


5. The rise in prices has caused a further decrease in the sales of 
imported implements and has also checked the sales of implements made by 
the department. Government has recently conveyed administrative sanction 
to the construction of a new engineering workshop at the Lyallpur College, 
and His Honour is confident that Mr. Miller-Brownlie’s fertility of mind in 
designing new types of implements will be utilized to much greater advantage 
when this workshop is ready. Well-boring work shows an improvement over 
the previous year in spite of the despatch of much needed staff and plant to 
Persia in response toa call made by the Army Department. This reduction 
of staff and plant proved detrimental to tube-well work, for which suitable 
mechanics are also reported difficult to obtain. In the interests of the current 
year’s work it is to be hoped that the plant will be replaced at an early date. 


6. Demonstration farms are now being started in numerous districts 
_with the help of contributions made by Government for initial expenditure out 
of the wheat profits. In addition to this the vogue of demonstration plots in 
which a zamindar’s holding is cultivated under the supervision of the department, 
has proved popular in Gurdaspur and elsewhere. In view of the time, money 
and energy which these demonstration farms may be expected to absorb in 
the future it is wise to lay some emphasis on the timely criticisms of the 
Director and of the Financial Commissioner in regard to them. The former 
in discussing the views of the Professor of Agriculture which are adverse to 
demonstration farms draws the conclusion that demonstration should invari- 
ably be preceded by careful research in a place of similar soil and climate to 
that in which the demonstration is to be given. Mr. Maynard draws attention 
to the financial aspect of demonstration work and the need for combining the 
demonstration of financial results with the demonstration of agricultural 
method and adduces in support of his contention the growing importance of 
the commercial aspect of farming on a large scale. These are both cogent 
criticisms on aspects of the subject which should not be lost sight of, and they 
deserve careful attention from those who will be responsible for the actual 
management of these farms. 


lard 


7, An interesting paragraph of the Director’s report describes the 
operations of the department in connection with the purchase and import of 
millet seed. 6,000 maunds were imported of which the department sold only 
400 maunds as the mere import broke the ring which the trade had formed 
and prices fell so rapidly that Government was undersold. The consequent 
loss incurred by Government amounts«to about Rs. 25,000 but should serve 
as an object lesson of the value of co-operative purchase of seed. When the 
department’s seed arrived, prices after having been as high as Rs. 12 to 
Rs. 14a maund ruled at about Rs. 9 or Rs. 10 a maund, and in a week fell to 
half this figure.. ys 


8. ‘The Lieutenant-Governor is glad to see from the report that there is 
a possibility of the Lyallpur elevator being ready for work in May next to 


» 
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receive the 1920 crop. He is also gratified to observe that the Director has in 
co-operation with the Director-General of Aeronautics been able to make 
a beginning in the utilization of aerial photography for the purpose of crop 
surveys. ae « 


9. The reputation which the Agricultural Department is building up 
for itself is based upon the industry and ability of the expert officers of the 
-department and also upon their readiness to co-operate with other departments, 
with district officers and with the public. The past year has not failed to 
place this reputation ona still higher level than before. Sir Edward Maclagan 
is ecnfident that in the large expansion of the department’s activities which 
is likely to take place in the not distant future these qualities ‘will be fully 
-maintained. During the greater part of the year under review the post. of 
Director has been held by Mr. Jacob whose qualifications have been fitly 
described by Mr. Maynard in his review. The Tieutenant-Governor 
endorses the Financial Commissioner’s appreciation of his work and anticipates 
an era of substantial progress and fruitful achievement during his Directorship. 


OrpER.— Ordered that a copy of these remarks be forwarded to the 
Senior Secretary to the Financial Commissioners, Punjab, for the information 
of the Financial Commissioners, that they be published in the Punjab 
Gazette and submitted with copies of the report to the Government of 
India in the Department of Revenue and Agriculture. 


By order of His Honour the Lieutenant-Governor of the Punjab, 
EK. JOSEPH, 
Revenue Secretary to Government, Punjab. 


1580 CS—613—10-11-19—S&PP Lahore. 
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No, 491-5C-G-2. as 
FINANCIAL COMMISSIONERS’ OFFICE : 


Dated Lahare, 11th October 1919. 


From 
Kuan Sanrs Miran ABDUL AZIZ, 
Junior Secretary to the Financial Commissioners, 
5) 


Punjab, 


To 
Tun Hon’suz Mr. BE. JOSEPH, I.C.S., 


Revenue Secretary to Government, Punjab. 


~ . 


The Hon'ble Mr. H. 3. Maynard, C.S.1., LCS. 
SIR, 


In continuation of this office letter No. 491-50-G-1, dated 7th October 
1919, I am directed to forward the Financial Commissioner’s Review on the 


Annual Report on the Operations of the Department of Agriculture, Punjab, 
for 1918-19. 


T haye the honour to be, 
SIR, 
Your most obedient servant, 
ABDUL AZIZ, 
Junior Secretary to the Financial Commissioners, 


Punjab. 


160 FC—501—18-10-19—SGPP Lahoré, 
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Financial Commissioner’s Review of the Agricultural Report for 1918-19. 


1. The applications and the admissions to the Agricultural College 
in _ reached the record figures of 265 and 56. It is 
gricultural College. ° ° re ° 

interesting to find such a large number of appli- 
cations (69) from the Rawalpindi Division. There are now nine students of 
the class for whom quarters of a special type, resembling those in the 
Aitchison College, were recently completed. It is very satisfactory that these 
youths are doing well as it shows the willingness of the sons of the Punjab 
aristocracy to put their hearts into what is at present the principal business of. 
the Province. The good behaviour of the students in April and May is a 
gratifying fact. ~The excellent material prospects of the passed students of 
agriculture, for whose services the demand now considerably outruns the 
supply, account in part for a mental attitude different from that of the student 
class generally. The large proportion of British among the teaching staff of 
Lyallpur is.also a differentiating factor. Lyallpur students have the opportunity 
of knowing what an Englishman really is. Since the close of the year 
Government has given administrative sanction to a large building scheme: 
and proposals are now being submitted for a great addition to staff, with a 
view to increasing the number of students and improving the instruction. The 


‘effects of- affiliation to the University have been seen in the reduction of the 


main subjects from three to two, permitting of the adoption of a higher 
standard of work with a more concentrated attention. The teaching given in 
practical agriculture is again the subject of praise from the examiner. 


2. It is remarked by the Director that the Narwala Farm, reclaimed 
from saline efflorescence by the late Mr. Barnes, 
is: showing’ signs of relapse. Mr Barnes always 
foretold the probability of relapse which would be more rapid if cultiva- 
tion should become careless. Mr. Roberts has, noted the cultivators are’ 
janglis and very unprogressive. Two years have now elapsed since the land 
was handed back, reh has reappeared in only 2 acres out of 180, and the 
average outturn of wheat is still satisfactory. The cost of the reclamation 
work including depreciation of machinery but not including cost of water, 
for which the Irrigation Branch made no charge, was Rs. 21,000 round, or 
about Ris. 160 per acre. If the effect of the operations continues for eight 
years, the outlay will have been more than justified. The question is at 
what pace will lands thus treated revert. That they will ultimately revert: 
has never been doubted. én 


Narwala reolamation.. 


-8. The Kahuta trials present, as the Director has pointed out, far 
repent with bere coil. ereater difficulties, because of the peculiar quality 
: : : of the bara soils, which is now shown to. be 
independent of their mechanical composition. The results of the economic 
experiment in Mr. Barnes’ method of deep ploughing and washing are yet 
to be seen. The appointment of a Deputy Director whose whole attention 
will be given to the treatment of bara and saline soils at Kahuta is awaited. 
The Financial Commissioner hopes that this experimental farm will be 
visited in the course cf the coming cold weather by the Imperial Agricultural 
Chemist and the Imperial Bacteriologist from Pusa, 


4. A very important piece of research, ‘in connection with questions: 

Work relating to ivrigation and drain. Of irrigation and water-logging, is that which 
age. : is being conducted by Mr. Wilsdon, the Agri- 
cultural Chemist, into the movement of soil moisture under field conditions. 
The co-operation of the Agricultural Department with the Irrigation Branch 
promises to be equally. fruitful of results to both departments. But the 
establishment of the Irrigation Research Farm, from which much is hoped, 
awaits the time when staff—both Irrigation and Agricultura! — will be available. 
In this connection the Financial Commissioner notes that the results obtained 
from the special tests applied to the Gibbs’ Module at Lyallpur must not be 


regarded as final. The most satisfactory test would be one applied under the 


supervision of Mr. Gibb himself. 


® 
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5. An indication of the variety of the work done by the Agricultural 
Chemist is given by his discovery, by biological 
| analysis, that the drinking water supply of 
Lyallpur is badly contaminated. This is of much significance to colony towns 
which almost without exception obtain their drinking water through filters 
from the canal, The Financial Commissioner has communicated the facts to 
the Sanitary Board. 


Analysis of Lyallpur drinking water. 


6, An interesting step has been taken by Mr. Milne in carrying 
through the point of the investigation of mill- 
ing and baking qualities, the comparison of dif- 
ferent types of wheat. The question of the relative advantages of 8-A and 
Punjab 11 is evidently still to be answered by experience. The Financial 
Commissioner concurs with Mr. Roberts in his warning that caution is neces- 
sary in accepting conclusions. Mr. Maynard has found himself unable to 
understand the remarks of the Deputy Director of Hansi on the subject of 
Punjab.11 and Pusa 12. Both seem to be very good wheats. The veal- 
culation made by the Director of Agriculture that the crop in the colony was 
more by 60,000 maunds than it would have been without the distribution 
of pure Punjab 11 wheat seed is highly suggestive of the benefits conferred by 
the Department. 


Comparison of wheat, 


7. 4-F. cotton continues to extend and occupies 511,000 acres in the 
colonies, as agains& 390,000 last year. 285-F., ~ 
| whose lint is reported as “ far better than 
American middling and good for spinning 50’s,” did very well on moderately 
good land It has the same ginning percentage as 4-F. The hardiness of the 
plant and its suitability for average soil generally remain to be tested. 


Comparison of cottons, 


8. Mr. Milne’s remarks on the need for an alteration of the organisa- 
tion of the department in order to provide for 
satisfactory work on the improvement of cottons 
and other crops will doubtless receive the attention of the Director of 
Agriculture. ) 


A proposal of Mr, Milne’s, 


9. The appointment of a whole-time Entomologist at Lyallpur gives 


Whole-time Entomologist. hope of a development of sericultural work. 


10. Messrs. Faulkner and Miller-Brownlie continued to co-operate 
successfully in the working out of appropriate 
forms of cheap implements. High prices, and a 
call made by the Army for water production in Persia, have interfered with 
the” Agricultural Engineer’s work. Mr, Miller-Browalie’s investigations into 
the extent of the cone of suction promise valuable results from the two points _ 
cf view of lift irrigation and the cure of waterlogging. 


Agricultural Engineering, 


11, . The advantages of sowing cotton in lines continue to be pressed with 
success. The system of demonstration plots, of 
which M. Fateh-ud-din, Deputy Director of 
Gurdaspur, seems to have made a speciality, is interesting. It seems to the 
Financial Commissioner doubtful whether the large increase of staff, which any 
considerable extension of this system postulates, could not be more effectively 
employed on other forms of demonstration. But he retains an open mind on 

the question. ! ; 


Demcnstratiop, 


12, It is questionable whether demonstration, pure and simple, and 

i ipeivinett waathe. pageaten ie eee with no element of experiment in it, will ever 
ciated with demonsfration, |” be feasible. It will certainly not be feasible till 
the results of experience gained in one locality 
have been verified by further experience gained in the locality where a 
demonstration farm has been established, and as the department is a progressive 
one, this process will never come toan end. It appears to follow that demonstra- 
tion farms must be strongly staffed and well supervised, or their failures may 
bring discredit on a department whose principal asset is the confidence of 
the cultivator. But the Financial Commissioner agrees with the Director that 
Mr. Robert’s experience with the progressive cultivators of the colonies may 


mislead his judgment of the possibility of propaganda without demonstration 
farms in the Punjab generally. 
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13. M. Fatch-ud-din has referred to the financial results of two de- 
Calculation of fmaucial rerults in 22ONStration farms in the tract under his super- 
demonstration work. S”~S*«waSi2,, «© has covered its expenses, and the 
other apparently not. It appears to the Finan- 
cial Commissioner that this aspect of demonstration is of great importance. 
Jt may, no doubt, be urged with truth that the typical Punjab cultivator 
does not understand figures, and is not influenced by them, and that the cost of 
working a farm through the agency of Government or a local body is so 
different from the cost of working one by a cultivator and his family, that - 
the financial resultsof the one can throw no light on the prospects of the 
other. But, Mr. Maynard would point out, Punjab farming is just beginning 
to enter upon a new stage, to which the enterprise and the comparatively 
large holdings of the colonies have introduced it. It is ceasing to be mere 
‘* livelihood ”’ farming and is—theugh the process has not yet extended very 
far—beginning to become “ commercial ” farming, with a dawning interest in 
improved methods, labour saving devices, modes of transport, and the oppor-. 
tunities of the market. Demonstration of technique and method ought therefore 
to be accompanied by demonstration of financial results, and the subject of 
farming costs ought to be included in the curriculum of the Agricultural 
College. ; 


14. The Director has described in paragraph 18 of his report the 
results of the purchase of chari seed by Govern- 
ment.’ There was good reason for the belief that 
seed would not be available in sufficient, quantities : and, though this forecast 
was not borne not, it appears certain that extremely high prices would have 
been charged by the dealers, if the Director’s operations had not caused a 
complete slump in the market. The fact that even a firm like Ralli Brothers 
were unable before the Director’s importations to obtain quotations below ten 
rupees a maund shows how successful speculative holders can be in hold- 
ing up stecks and maintaining a high level of prices. The Financial Com- 
missioner agrees with the Director that the experience, and the result, were by 
no means too dearly purchased by a loss ef Rs. 25,000. 


Purchase of chari seed by Government, 


15. Mr. Jacob, who took over charge of the office of Director on 

3 : s a November 6th, 1918, has shown exceptional 

woe Gece. ability and zeal. The interesting niteradt to 

2 utilise aeroplane photographs fcr rapid crop 

surveys illustrates his readiness to make use of new opportunities. A trained 

mathematician, and an exact thinker, he has qualities which should be of 
great value to the Department over which he presides. 


16. A weak point in the Seer Department is the unevenness 
So Sas Ce with which its energies are distributed over the 
mreted ca eciatal Ueportene Province. This is natty due to the paucity of 
staff and partly to the great concentration of 
power on the canal colonies in which the Agricultaral College is situated. 
The impending establishment of new experimental farms—for wheat in the 
north Punjab, for rice in the single harvest irrigation of the Upper Chenab, and 
(it is hoped) for sugar in the south-east, and for combined canal and well cultiva- 
tion in the south-west—and the increase in the number of Deputy Directors’ ’ 
Circles from three to six, recommended by the Cotton Committee and endorsed 
by a recent Provincial Conference, will go some way to set this right. 


17. The Financial Commissioner recently saw a note, written in 1887 
Au Agricultural Reformer of the past, DY ® Punjab Deputy Commissioner who advocat- 
es ed the establishment of a Central Agricultural 
College, the establishment of agricultural schools with nature study and object 
lessons, the establishment of local committees to deal with agriculture, and 
demonstration and propaganda work in agricultural methods. A cynical 
commentator has recorded his despair in the margin. of the note. He does 
not believe that Government will ever bestir itself to do anything or to allow 
any one else to do anything, he does not believe that the people will understand 
or pay attention fo the propaganda, and he refers to official instruction in im- 
proved agricultural methods with a sarcastic citation of the proverbial Juvenile 
who gave instruction in the sucking of eggs. : 
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18. If the cynical commentator could return to the Punjab now, he 
would find a Central Agricultural College with its instruction so greatly i in 
demand that four-fifths of the applicants have to be turned away, classes for 
the instruction of school teachers in agriculture with the prospect of the early 
establishment of agricultural instruction in schools, flourishing agricultural. 
associations in many districts taking a live interest intheir subject, and an A gri- 
cultural Department. which has demonstrably added many lakhs of rupees in 

a single agricultural year to the pockets of the growers. of wheat and cotton, 
nd many tons of food and material to the stores of a hungry world. The 
cynic, with his wisdom, was wrong, and the hopeful and ingenious Deputy 
Commissioner—thirty years ahead of his time—was right. 

19, The turning point came when it was decided to set up a depart- 
ment of agricultural experts, instead of continuing to rely upon the efforts of 
the district officer in odd moments snatched from more urgent routine. But it 
is because the experts have known how to work with one another and with the 
public, and to make of their knowledge a servant, not a master, that they have 
won for their department the reputation which it now deservedly enjoys for 
solid achievement and future promise. 


20. Part II of the report has not yet reached the Financill Commis~ 
sioner. 
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Annual Report 


Department of Agriculture, 
Punjab, 


For the year ending June 30th, 1919. 


1. The present report,in accordance with the orders of Govern: 
ee ee. ment conveyed in Revenue Secretary’s letter 
No. 16198-Rey., dated 21st June 1919, differs 
somewhat from previous reports in being divided into two parts, the first part 
containing the Report of the Director, and the non-technical summaries of 
their work written by the Agricultural Experts, and the second part (the 
Annual Experiment Record) consisting of the technical discussion and data of the 
experimental work of the year. The district work of Deputy Directors falls 
naturally into Part I, while their work on the experimental farms comes under 
Part II. he length of Part I is limited to 20 pages. No limit is fixed for Part IT, 
and it is hoped that in future all data relevant to a full scientific appreciation 
of the results may be given. To give only one example, in all varietal tests 
the outturns are affected by or correlated with the dates of sowing, germina- 
tion, tillering, percentage stand, cultivation, flowering and so forth, all of 
which factors should be stated, if the tests are to be accepted as authori- 
tative by experts outside the Province. Even within the Province it is 
sometimes felt that the recorded yields do not forma. basis for a judgment 
of the comparative merits as yielders of two types of acrop, for want of 
information on some of the causes which determine productivity. The Annual 
Experiment Record will offer scope for more systematic discussion of inherent 
or accidental factors influencing yield. Full advantage could not be taken 
this year of the opportunities which Part II affords in this direction, as the 
orders of Government only reached some of the Agricultural officers after they 
had completed their reports on the old ines. 


2. Mr, E. A. A. Joseph was Director for the first four months of the 
, year. On the 6th November 19181 took over 
the charge from Mr. Joseph. 


Mr. Roberts was onieave from 9th January 1919 to 8th April 1919 — 
during which time Mr. Wilsdon officiated as Principal, and Mr. Faulkner 
carried on the duties of Professor of Agriculture. 


Mr. Faulkner is on six months’ combined leave from the afternoon of 5th 
April 1919. Malik Sultan Ali, I.A S., who has been appointed in the place of 
Mr. Southern joined on 2nd September 1918, but was put under training at 
Lyall pur, and is doing the work of Mr. Faulkner. @ 


Mr. Miller Brownlie was on leave from 20th July 1918 to 8th October 
1918, his routine duties being carried on by Mr. Faulkner, Muhammad 
Abdulla, well supervisor, doing the teaching work under the instructions of 
Mr. Astbury. Maulvi Fatehuddin continued to run the Gurdaspur Circle 
except for six weeks when he was on leave, during which period Lala 
Raghunandan Parshad, Honorary Extra Assistant Director of Agriculture, 
officiated for him. The Hansi Farm remained under the charge of Sardar 
Darshan Singh, I.A.8. 


One new Extra Assistant Director and two extra agricultural assistants 
were sanctioned for bara reclamation work, while two posts of agricultural assis- 
tants have been converted into gazetted rank on Rs. 150—10—.300 as Assistants 


Staff, 


9 | Re 


to the Economic Botanist and the Agricultural Chemist, respectively. Fifteen 
new posts were added to the cadre of agricultural assistants. Mr. M Afzal 
Hussain has been appointed recently as Entomologist on probation for one year - 
and is due to join the college immediately. 


8. The Report of the Principal will be foundin Appendix I of this 
| Report. There is a steady increase in the 
number of applications for admission to the 
college. ‘here wasa decrease in the applications of students of the non- 
agricultural classes, which was more than compensated for by the additional 
oor from agricu.turists, The figures for the last three years are as 
ollows :— 


The Agricultural Ccllege. 


APPLICANTS. : ADMIssIONS 
YEAR. 
. A Non-Agricul- ; , ; Non-Agricul- 
Agriculturists. ener Total, | Agriculturists. paint Total. 


Thus for the first time this year the applications from  agriculturists 
exceeded in number those from other applicants, though the ratio is still far 
below the ratio of these classes in the general population of the Punjab. The 
desirable proportion of ahout 80 percent. is attained in admissions. The 
educational standard of applicants is mostly that of the Matriculation, though 
those admitted in 1919 include several F.As. and F.Ses. and one B.A. 
from Sindh. There is alsoa B.A. from Kapurthala workirg in the second 
year. Owing tothe April disturbances the External Hxaminers for the 
Diploma Examination could not be got together at Lyallpur, and the 
Chemical Examiner did not turn up at all. Mr. Hector and Mr. Chawla 
reported fairly favourably on the examination work in Economic Botany and 
Mathematics respectively, while Mr. Knight had nothing to add to his 1917 
remarks in which he praised the teaching of practical agriculture. 


The Vernacular Course at Lyalipur admitted 32 students in October 
1918, and the Rural Economy Class for Revenue and Irrigation officers which 
was in abeyance in 1917-18, reopened with 13 students, of whom five were Extra 
Assistant Commissioners. <A short Farmers’ Course of about 10 days duration, 
in which the main subject of instruction was the handling of the implements 
turned out at the farm, was also held. The teachers selected by the Director 
of Public Instruction, who are to teach agriculture in selected middle schools, 
all passed their examination, and were said to be a keen set of men. 


The variety of courses at the college is a serious strain on the teaching 
staff, which but for the affiliation of the college to the University and the 
more definite standard for the agricultural degree thereby set up, might have__ 
led to a Icss of efficiency in teaching the students who take the 4-year course, 
who must form the true nucleus of the college. 


An increase of staff must be provided for, partly because the present 
staff is insufficient for the number of students 5)—55 admitted annually. but 
also because an increase in the number of admissions must be contemplated. 
Proposals for additional staff were considered at a conference in June last, and 
separate recommendations will be made shortly to Government. Imay note 
here, however, the opinion of Mr, A. J. Perkins, Director of Agriculture, 
in a recent address before the University of Adelaide, who said 
‘hence it may be stated very definitely that no single college can pretend 
to offer adequate arrangements for farm manual tiaining whose average 
enrolment exceeds 99 to 100 students in any one year: and even this number 
would prove difficult to handle in any cne year.” Inthe Punjab a limit of 
90 students will probably be a right one to work to, and this would give about 
300 students in residence at one time, or more than double the present number. 
In anticipation of an increase of staff a revised estimate of Rs. 1,883,000 for the 
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extension of the chemical block to accommodate the Soil Physicist, the 
Bacteriologist and the second Agricultural Chemist has been sent up for 
adininistrative sanction. An addition of one, or possibly two, entirely new 
wings for the second EHeonomic Botanist, the Professor of Rural Economics, 
and for the Entomologist is being considered. 


A 9” diameter tube well designed to discharge three cusees at a cost of 
‘Rs. 38,000 has been sanctioned. ‘This will give the college an independent water 
supply, and also help the Economic Botanist to tide over critical periods of 
short canal. supply. A proposal to notify for acquisition 273 acres of land, 
most of which lies between the present farm area and: the Sarangwala 
Distributary, has been sent to Government. ‘The present area of the whole 
college estate is 614 acres. 


Twenty-five scholarships of the annual value of Rs. 4,862 were awarded 
to the students taking the English Course. It isimportant to encourage students 
to take the full 4-year’s course, and I have sent up a scheme to increase the 
number of internal scholarships held during the third and fourth years, 
somewhat reducing the number of entrance scholarships. I have also 
proposed the award of a scholarship of £250 per annum for two years 
tenable at a foreign university on the lines of the State Technical Scholar- 
ships. A gold medal forthe best all-round student called the “Sir Michael 
 ’Dwyer Medal” has been awarded by Khan Bahadur Abdul Ghafur Khan, 
Sessions Judge of Lyallpur. 


There is a fair interest in athletics at the college, but talent does not 
appear to be much developed. The new Drill Havildar is getting a useful 
leavening of Military discipline. 


The college safely weathered the disturbances of April last, none of the 
students being implicated in any of the disorders. For this great credit is due 
to the firmness and sang froid of the Principal, Mr. Roberts and of Mr. Milne, 
both of whom carried on their work as though nothing were the matter, 
Both of them acknowledge —and I do so too—the beneficial infiuence of Lala 
Jai Chand, the Hostel Superintendent, in controlling excitement. 


RESEARCH. 


4, For the Agricultural Chemist's general lines of work see Appendix I}. 
Technical details will be found inthe Annual 
Experiment Record. 


The Narwala Farm of 130 acres which was reclaimed by the late 
Mr. Barnes and handed back to the owners after three years work on the Ist 
March 1917 is showing signs of relapse, reh having reappeared in rather over two 
acres of land. However so far the salts are not sufficiently concentrated to 
reduce the outturn of wheat, which was 16 maunds average for Rabi 1919, 
against 13 maunds in 1918, and 18 maunds in 1917. Mr. Wilsdon considers 
that the success of the experiment was due to the washing down of salts into 
the sub-soil, lateral drainage being obstructed by the collapse of the mole 
drains. If this is so the reappearance of the salts on the surface is possibly 
‘only a matter of time unless the zamindars are allowed water in something 
like the quantities pnt on by Mr. Barnes, and that was over 20’ in three years. 
It will be interesting to see whether deterioration will continue if only a 
normal water-supply is given to the land. 


In Part IT will be found admirable reports by Mr. Wilsdon, on the 
bara reclamation work, on green-manuring, on nitrogen fixation and the 
sullage experiments. Unfortunately the papers only reached me as the 


Report was geing to Press, and I have not been able to give them the consi- 
deration they merit. 


Chemical Rescarch, 


_The most important initial discovery in the bara reclamation experi- . 
ment is the fact made apparent in Viagram 1, that in mechanical composition 
the bara soils do not differ appreciably from bari and kalrathi or even loams, 
and the deduction is made that the addition of hillock sand or canal silt will 
not improve bara soil. In fact it would seem that the addition of a_ soil 
with a considerable percentage of clay would make the bara soils somewhat 
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closer in mechanical composition to normal ones, at least in the first three feet. 
It is the high sodium carbonate content and the low percentage of soluble salts 
that appear to keep the clay in a colloidal condition and induce the iniperme- 
ability of bara soils. If this impermeability can be overcome then it may, as 
Mr. Wilsdon shows, be possible to wash the bara soils sufficiently to allow of 
the production of nitrogen by soil bacteria. It is in this fact that the Kahuta 
experiment differs from, and offers far greater difficulties, than at Narwala, 
where water percolated readily, and excess salts were easily washed out. 


Mr. Wilsdon’s experiments on green-manuring are particularly interest- 
ing because the extent to which the nitrogen in and produced by guarais the 
real cause of increased yields of wheat, was checked by adding to a control plot 
an amount of artificial manures containing the same amount of nitrogen. The 
depressing effect of artificials applied at a rate of over five or six tons per acre, 
although these contained no more nitrogen than the double quantity of guara, 
which in clay soils produced an increased yield of straw, and in sandy soils 
increased yields of both straw and grain, suggests that the benefits of guara are 
not due in the main to nitrogen, In these experiments grecn-inanuring has 
had a far greater effect in sandy than in clay soils; in fact in the latter the 
addition of guara up to nearly 35 tohs per acre reduced the yield of grain. 
he proportionate increase of the weight of straw is always, as Mr. Wilsdon’s 
diagrams show, greater than that of the grain, except for small additions of 
guara in sandy soils. The experiment is valuable, but the amount of green 
manure added, from 12 to over 45 tons per acre, is much larger than would 
be grown in situ and ploughed in. : 


The late Mr. Barnes’ experiments on nitrogen fixation in fallow soils 
have been continued in Hissar, Ferozepore, Sialkot and other districts, as well 
as at Lyallpur. Between June and November 1918, Mr. Wilsdon found that 
the nitrogen content of fallow soils in different parts of the “Punjab had more 
than doubled, in marked contrast to 1917 when there had been an actual 
decrease. Perhaps this accounts for the surprisingly high yields of the wheat 
crop of 1919. 


The sullage experiments cannot be started till the variation of the 
. fertility of different parts of the land is reduced. The contour diagram of 
yields shows this variation very clearly. 


Mr. Wilsdon’s activities include a great deal of work not included in 
his report, in particular, the experiments on seepage ; and in sub-soil moisture 
not being referred to, and it is clear that Mr. Wilsdon has set himself a high 
standard of research. 


5, The Economic Botanist has written an interesting general report 

Rie A Lath (Appendix III). A fuller discussion and brief 

tables of yields of cotton are given in Part ILI. 

But the Annual Experiment Record should contain much more detailed 

information of the factors determining yield than Mr. Milne has vouchsafed 

in the present instance. Thus the statements of yield of cotton do not even 
give the dates of sowing or the seed rate. 


Much of the land in tie new botanical area (square 31) is very sandy, 
and conformably to past experience American cottons have not done well in it. 
Thus in the sandy soils of this square 286-F averages 11 maunds 22 seers of 
seed cotton, 285-F 11 maunds 25 seers, against Roseum 124 with a yield of 
15 maunds 18 seers. This result appears to harmonise with those obtained at 
Sargodha, where the soil is distinctly sandy, and Americans even in such a 
favourable year as the present one seem less promising than desi cottons. 
Mr. Milne attributes the comparative failure of Americans on the Sargodha. 
Farm to want of water in the first two months of growth. However this may 


be, there is a clear need for caution before recommending Punjab American 
types of cotton for all tracts. 


When the soil analyses of the Thal area are obtained and compared with 
those of the Sargodha Farm, and the sandy lands of the Lyallpur Botanical 
area, pretty definite conclusions should be possible as to the likelihood of 4-F 
or 285 thriving in the area to be irrigated by the Sind Sagar Oanal. 285-F 
has however done splendidly on suitable soils, Mr. Milne obtaining a yield of 
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seed cotton of 21 maunds 10 seers in one field with a ginning percentage of 32. 
This cotton was valued by Volkart Brothers at 10 per cent. above 4-F, and by 
the Cotton Contracts Board at Rs. 30 per candy above 280-F. ‘The British 
Cotton Growing Association value 285 at 4d ab. above American middlings. 
285-F will be given extended trials by the Agricultural section at Lyallpur, but 
Messrs. Roberts and Faulkner have decided to drop 280-F which they find 
gives one maund per acre less than 4-F, and has too a lower ‘ Kan’ I saw 
some splendid 285-I grown by zamindars in Chak 232, Rakh Branch, and they 
were satisfied that it was a better cotton than 4-F’. 


The full discussion of the results of field trials, though it is the basic 
problem in the introduction of improved types, would lead us far from the 
ordinary subject matter of the Annual Report. Further notes will be found 
in paragraph 1 dealing with Experimental errors. 


It is interesting to observe that Captain Roger Thomas in trials of 
various types of cotton near Baghdad placed 4-F and 285 third and fourth respec« 
tively in yield out of the many varieties tried. He is however making no further 
trials of cottons 280 or 28, Eleven varieties of directly imported cottons were 
tried, but like similar previous importations all failed. 


in regard to wheats, Mr. Milne has carried through a painstaking 
preliminary investigation into the milling and baking qualities of seven types of 
Punjab wheats, of Pusa 12 and one mixed sample in use at the Delhi Flour 
Mills. A full description of the tests and the results obtained are given in 
the Annual Experiment Record; but the following analysis showing the 
weight of bread obtained for 100 lbs. of each type of wheat, is not given 
explicitly, and is useful in indicating the relative value of wheats from a 
baker’s point of view :— 


Weight of | 
100 Ibs. of wheat | Bonaitince Weight of loaves | . Weight of 
Type of wheat. plus condi- | of cali for 100 lbs, of | loaves per 100 
tioning : flour. Ibs. of wheat. 
moisture. | 
8-B aoe @oe aoe aoe 105°6 75 1448 114 
= 
8-A ec = ae oe 105°4 75 1429 113 
9-C =v aie “2 a 110°4 72 140°5 112 
Punjab 17 nce ee tee 104°8 73 | 141°3 108 
17-B vee tas ree anc 105°6 70 143°5 106 
Punjab 11 eee iat wer 103°6 70 144'2 105 
Punjab 14 ae A5c air 105°5 69 137°9 100 
Pusa 12 (first lot)... Ae me 105°6 69 136°8 100 
Pusa, 12 (second lot) ... ve en 103°0 69 136°7 | 97 


These tests were made on samples of 1918 wheats, and do not agree, 
perhaps because they are not exactly in pari materia, with the tests made by 
Mr. Humphreys on 1917 wheats. Mr. Humphreys’ order of merit was 8-B, 
Pusa 12, Punjab 17, Punjab 11 and 8-A. Mr. Milne’s tests did not include 
actual measurement of the percentage of straight-run flour, and arrangements 
have been made to make this measurement accurately at the Shahdara Mills 
in September with 500 maunds of each type of wheat. Nor is Mr. Milne 
satisfied with the baking tests, and the results given above are not therefore to 
be regarded as final. 


Scotch potatoes continue to do well in the Simla Hills, and many 
enquiries for seed are received from growers elsewhere.’ At Fagu the growers 
wish to give up interstripping with desi varieties as they say it leads to a loss of 
yield. But interstripping is useful ‘ lest they forget.’ 
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The date palm plantations at Taleri Bagh, Muzaffargarh, is doing well, 
and Arabian dates of the Halawi and Khudrawi varieties are excellent. A 
tube well is to be started for the plantation. 


__Mr. Milne’s book on “The Date Palm and its Cultivation in the 
Punjab ” was published in Decembcr last, and two leaflets, one on ear-cockle 
in wheat and one on red-rot in sugarcane are now in the Press. 


It will be seen, therefore, that Mr. Milne’s multifarious spheres of 
activity in botanical research are enough, when combined with the teaching 
work of the college to overwhelm a man of lesser energy and ability. 


6. Five hundred and thirty ounces of silkworm eggs were ordered by 
Mr. Joseph on 18th June 1918. Owing mainly 
to shipping difficulties the seed which was 
delivered at Marseilles in the beginning of September, only left that port in 
November and reached Simla on January 2nd, 1919. The seed was kept at 
Simla as long as possible for hibernation, but had to be sent down to Lyallpur 
in the middle of February for distribution to rearers. What with the effect 
of change of temperature on the long voyage and the short period of hiberna- 
tion, hatchings were only from 15 to 20 per cent. 


Sericulture and Entomology, 


Pour hundred and seventy-one ounces of eggs were distributed by the 
department in the districts of Gurdaspur, Ambala, Sialkot and Hoshiarpur 
besides the 400 ounces distributed by Sheikh Ghulam Sadiq to his rearers in 
the Gurdaspur District. Fifty ounces were given to the Salvation Army who 
had asked us to indent thisamount for them. The crop has been poor through- 
out the Province. Possibly on account of short supply very high prices 
have been offered for the small amount of cocoons so far sold, viz., Rs. 190 to 
Rs. 200 a maund, as compared with Rs. 120 to Rs. 140 a maund realised last 
year. This fact coupled with the appointment of a whole-time Entomologist, 
who will be able to devote more time to sericulture than has been possible 
heretofore, will, it is hoped, place on a sound footing the silkworm industry 
which has received a great set-back on account of this year’s failure. To 
avoid a recurrence of this year’s mishap I have stipulated that the seed ordered 
for next year must reach here by the end of October 1919. The Salvation 
Army has not been very active in the spread of sericulture during the year 
under report ; Simla Silk School has seemingly closed down this year and the 
past two years’ record has not been very satisfactory, and I have therefore not 
recommended the continuance of the grant-in-aid of Rs. 2,000 a year which 
was originally sanctioned for three years only. 


Sericulture will henceforth become the subject of the Entomologist. 
It is right to mention that credit is due to Lala Madan Mohan Lal who has 
carried on the work for the Jast 10 years with keen personal interest and tact. 


Both in the Lower Chenab Colony and on the Lyallpur Farm boll- 
worm attacked desis more than American cottons. Parasite boxes were dis- 
tributed in several districts. Mango trees in the Shalamar Gardens were pro- 
tected from monophlebus bugs by oil and cotton banding, while good work 
was done in destroying euphalerus citri at Sargodha and Gujranwala with 
crude oil emulsion and decoction of tobacco. 


I may mention on paper -even though I must suppress in practice— 
my satisfaction that no remedy has been found to protect from the ravages of 
beetles that detestable vegetable the brinjal. 3 


7. Well boring.—There has been a slight increase in the number of 
wells bored during the year, viz., 349, as come 
pared with the number bored last year, viz., 327, 
and the percentage of success has risen from 74°4 to 77°6. This is a good 
record when it is considered that during the year under report two well borers 
and two mates together with their boring equipment were sent to Persia at the 
commencement of the year, and the influenza epidemic, stoppage of goods 
traffic and continued difficulty in obtaining material combined with high prices 
militated against success. The pay of well supervisors has been revised and 
steps are being taken to replace the plant sent to Bushire which the Military 
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Works Department are paying for at 20 per cent. above the price at which the 
machinery was orginally purchased. 


Tube wells—Work under this head had practically to stand still 
owing to two trained meehanic borers (out of a total of three) having been 
sent to Persia with three sets of heavy plant. The tube well at Chak Hiraj has 
been completed and work is proceeding at the Jalalabad Installation in the 
Mamdot Kstate. 


The tube well for the college has been mentioned elsewhere. 


Mr. Miller Brownlie’s cultivator tine adjustable without the use of 
bolts or nuts seems to be of a practical type. He has ingeniously adopted a 
linkage to produce a parallel, equisecting tine cultivator, the distance between 
the furrows being easily altered by raising and slipping along a clamp with a 
positive engagement 


A Gibbs’ module of 15 cusees was tested at Lyallpur, by discharging it 
into a sump, by Messrs. Miller Brownlie and Faulkner and the results were 
communicated to the Chief Hngineer, Itrigation. With a free fall for heads of 
10” to 16” the discharge was constant at 1°55 cusees. With a partially sub- 
merged orifice, however, the discharge varied from °98 to 1°59 cusees. 


Mr. Miller Brownlie refers to his investigations on the flow of sub-soil 
water when the equilibrium of the water table is disturbed by a depression 
caused by pumping. No hydrodynamical solutien of this problem has been 
obtained ; but the problem is so important practically that an approximate 
hydraulic solution would be acceptable, if it is based on a theory of the motion 
of underground water, found to be nearly true in practice. 


8. The Ninth Annual Poultry Show was held at Lahore in December, 
and in the opinion of Colonel Tyrrell, R. F. A, 
Tlonorary Secretary, Indian Poultry Club, the 
birds were of a better class than usual. The Simla Poultry Show which has 
been in abeyance since 1913 will be held again in October under the auspices 
of the All-India Poultry Club. ‘he Deputy Director, Gurdaspur, has pur- 
chased a few Rhode Island Redsand some Aylesbury ducks as a beginning. 


- Poultry and Olives. 


The Annual Report of the Deputy Conservator of Forests, Rawalpindi 
West Division, for 1918-19 shows that at the Khairimurat olive plantation 17 - 
maunds of green olives were collected from some 300 trees. This was a great 
adyance on the two or three maunds which the plantation had previously yielded. 
The fruit, however, was small owing to the prolonged drought. 


EXPERIMENTAL FARMS. 


9. The data from many different experiments, together with brief notes 
on them by Mr. Roberts, are given in Part TI, 
For the first time.in the last four years Punjab 11 
gives a greater yield than 8-A, ‘The results from 18 plots of each type in the 
New Area are — 


Lyzllpur Experimental Farm. 


Mds. Srs 
Punsabili Ga ag 37 4a, 
g-A cane" 14 
3-B Se 0 18 


s 


On the tenants’ area Punjab 11 gave one maund three seers per acre more than 
8-A. I record, without accepting Mr. Milne’s opinion, that these results are of 
less value than those obtained on square 26 (vide Statement 34 (a) Part II) 
where 8-A with 20 per cent. less stand owing to attack by white ants had . 
yield of 18 maunds 18 seers (average of two plots) against 18 maunds 33 seers 
of Punjab 11. 


The water saving experiments on wheat show a balance in favour of 
three waterings against two waterings, though the margin is small for early sown 
wheat. The results confirm and extend those obtained at Sargodha. “There 
were 14 inches of rainfall in January and February which naturally tended to 
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equalise yields from the two scries of experiments. When the Irrigation Experi- 
ment Station comes into being the determination of the optimum amount of 
canal water will be one of the chief objects of research. 


Mr. Roberts notes on the excellence of 285-F., but considers that it is 
likely to prove a lower yielder-than 4-F. 


10. Details of the work of the year will be found in Part II. Cane and 
wheat are the two most important crops whieh 
are tested on the farm. Of the former Behar 
and Juba with 3,656 and 2,872 lbs. of gur, respectively, stood first and second. 
A power-driven cane-crusher by the American Plow Company has just been 
installed, and a new boiler for cane juice is being erected by Mr. Miller 
Brownlie. There have been several enquiries as to suitable types of such 
machinery, and with the experience gained from the above we may be ina 
position to advise. 


Among chahi wheats 8-B stood first, but 8-A which is next, would, 
Maulvi Fateh-ud-Din thinks, have stood first but for lodging. Pusa 12 which 
is rather low down in the varietal tests also suffered from lodging. 8-A 
is said to have done well on barani lands. One of Mr. Howard’s crosses 
N. H,, X P, gave on an area of about one-tenth of an acre the remarkable 
yield of 45 maunds per acre. This wheat deserves, and will get, extended 
field trials. Oultivation and manurial experiments have been continued. 
The benefits of deep ploughing, especially with the Sabul plough. appear to 
be marked. Superphosphate added at the rate of half cwt. per acre increased 
the yield of unirrigated wheats. Well-irrigated wheat did not benefit appre- 
ciably from any kind of manure. 


Gurdaspur. 


11. The area of the farm is 54 squares, of which four squares are culti- 
vated by tenants for the growth of selected seed. 
In the rabi of 1918-19, 8-A proved to be the 
best early sown (25th October) wheat and Pusa 12 the best late sown (29th 
November). 9-C, whos: excellent milling and baking qualities have been 
noted in paragraph 5 was the third best yielder among the early sown 
wheats. 3 


Sargodha, 


Among cottons desi varieties beat the three American types 4 F., 280 
and 285 by handsome margins, Mollisoni leading with 1,230 lbs. per acre of ~ 
seed cotton and <§&5-F being last with 440 lbs. The relative placing 
of 280, 4-F and 285 in the order named is contrary to experience with these 
co'tons at Lyallpur. I had the advantage of visiting the farm this year in 
company with Mr. Milne when the cottons were just beginning to flower, and 
the stand of Americans was so much below that of desis, that it seems likely 
that desis will repeat their 1917 and 1918 success. Mr. Milne’s views have 
been briefly referred to in paragraph 5 above. So far none of the desi types 
grown on the farm have been given out to zamindars in the Lower Jhelum 
Colony. The advisability of doing so will be considered. 


Water saving experiments with Pusa 12 wheat on the lines.laid down 
by Mr. Howard were carried out. But the figures given in Statements VI and 
VII of the Sargodha Farm Report do not appear to bear out that as far as 
the experiments go water can be saved without detriment to the yield. Both 
after chari and alter cotton, wheat did better with two waterings than with 
one watering, and with one watering than with none. The rainfall of 0:28” 
in December and 0°89” in January, though small, tended to equalise the 
yields. All plots were harrowed and hoed at the same time. 


Both the Gurdaspur and Sargodha Experimental Farms are under the 
Deputy Director M, Fateh-ud-Din. He has a great deal of district work and 
it is doubtful whether he has time for that full supervision of the farm work 
which is necessary. 

12. The Deputy Director, Sardar Darshan Singh, was in charge through- 
| out the year. The farm was started in April 1914, 
and is now in its fifth year. To Sardar Darshan 

Singh is due the credit of getting it into working order, One of the main 


Hansi. 
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objects of the farm was to develop barani cultivation, but the rainfall of 
the tract is too capricious for constant cultivation under barani conditions. 
The year under report was an example of this, as, excluding August 1918 in 
which 8°38” fell, there were only 8” of rain in the whole of the year. Varietal 
tests of wheat with three waterings showed 8-A, Punjab 11] and )-C better than 
tbe standard wheat Punjab 14. 8 A was well ahead of the others with a yield 
of 35 maunds 18 seers of grain per acre. 


Among desi cottons white-flowered Neglectum, Bhatla selection proved 
the best yielder, and had a ginning percentage of 26. Experiments in con- 
serving water by hoeing showed that white-flowered Neglectum did best with 
four waterings and two hoeings, whereas white-flowered Indicum was best with 
three waterings and three hoeings. In the varietal tests of cottons, however, five 
waterings and four hoeings were given. No wheat or cotton could be grown on 
the barani area. Nor have any drought-resisting grasses, such as were hoped for 
when the farm was established, been yet brought to light. 


Sardar Darshan Singh has devoted much care to evolving a 5-row drill. 
When I examined the drill last winter I found it was giving a seed rate of 
over twomaunds per acre. Since then I understand this defect has been 
eradicated. further information on the experiments will be found in Part IT. 


District Work. 


13. The following statement of sales of imported implements covers the 
whole of the war period, and shows how the set 
back started in 1917-18 has become still more 
pronounced this year, with the rise in prices. 


Implemenis. 


Implements sold in. 


Name of implement, 1914-15, 1915-16. 1916-17. 
Raja plough as iy. 188 202 379 J 123 
Meston plough te bed 664 | 906 1,264 657 153 
Other ploughs wea re 16 79 92 41 9 
Hoes ae by 12 13 10 10 13 
Harrows ri x 35 55 56 20 12 
Fodder-cutters 2 a 80 58 42 | 11 80 
Miscellaneous ” 5. ak 10 20 13 | 6 
cae rad Ia ph as ja seeeed ele 
Total top 975 1,323 1,863 725 | 396 


The following implements manufactured by the Department were sold 
in addition :— 


Name of implement. Lyallpur. Gurdaspur. Hansis 
Bar harrows nig 293 37 on 
Drills ves a 100 6 19 
Lyallpur hoes be 86 10 es 
Miscellaneous ity 189 vee 38 

Total ei 668 53 57 


But for the increased price of agricultural implements there seems little doubt 
that by now they would have been selling in thousands. Raja ploughs cost 
Rs. 50 each, Reapers are Rs. 40. Planet Junior hoes stand at Rs. 66-8-0. 
Bar harrows are very popular, as they well might be as they are sold at Rs. 10, 
whereas the raw material of which they are made alone costs Rs. 12. We shall 
raise the price of these to at least the cost of material so soon as they are well 
established as it would be wrong to under-sell the private manufacturer. The 
Deputy Director, Gurdaspur, notes that the Meston plough in his circle is now 
made by the village lohar. | 
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14, The estimates of the area sown with 4-F American cotton in 
the colonies are only approximations, but the 
estimators, particularly Mr. Roberts, are so 

closely in touch with agricultural cond.tions there that the figures are pro- 

bably fairly close. Compared with last year the sowings are— 


Cotton, 


1918. s Me S ees 
Lower Chenab Colony Af Re 190,000 200,000 
Lower Jhelum Colony nae ves 16,000 60,000 
Lower Bari Doab Colony ao Ae 173,000 235,000 
Chunian Colony... re ae 10,000 10,000 
Upper Jhelum Colony ves oe 1,000 6,(.00 
Total ai 390,000 511,000 


The increase in the Jhelum and the Lower Bari Doab colonies is parti- 
cularly marked. 


A proposal has been made in the Bombay Market to make Punjab 
American tenderable against a Broach contract, and the Department has 
been asked to prepare three standards of superfine, fully good and good American 
cotton. The fixing of standards is one of the recommendations of the Cotton 
Committee, and will I hope enable the zamindar to get his proper premium 
for Punjab American. 


'The advantage of sowing cotton in lines is beginning to be appreciated 
particularly in the Lower Bari Doab Colony. I cannot however share the 
opinion of one Deputy Director who considers that the encouragement 
of better cultivation is more important than the introduction of new types - 
of seed. Effort should be directed to both these ends. This may be obvious ; 
but when one remembers the violent partisanship which rules in scientific 
controversy on this very question of Nature versus Nurture, it is well to 
emphasize dissociation from any particular theory of the relative effects of 
heredity and environment. 


15. Punjab 11 continues to be the most popular wheat in the Canal 
oe. Colonies. It is the wheat which consti- 
tuted some 80 per cent. of the varieties 
existing in the colony before the work of the Department began to take effect. 
The increase in yield obtained from pure Punjab 11 on a given area has to be 
calculated on the difference of yield of Punjab 11 and the mixed types previ- 
ously prevalent on one-fifth of the areaon which Punjab 11 is now sown, and 
not on the whole area. The figures of area under Punjab 11 in . 918-19 
compared with the 1916-17 and 1917-18 sowings are :—. } 


1916-17. 1917-18. 1918-19. 


Lower Chenab Canal... 260,000. 100,000°=. 7150,000 
Lower Jhelum Canal. Ae E722. 000 45,000 50,000 
Lower Bari Doab Canal it SA DOG 50,000 100,000 
Upper Chenab Canal ... aid Nel 1,500 2,500 

Total .. 97,000 196,500 302,500 


Assuming roughly that Punjab 11 gives one maund per acre more than the 
mixea varieties it has replaced, the 1918-i9 colony crop was 60,000 maunds 
more than it would have been without the distribution of pure Punjab 11. 


16. In all 12 auctions of Punjab American cotton were held under the 

Fa VCE _ egis of the Agricultural Department and three 
under that of the Co-operative Credit Societies, 

in all 122,000 maunds of cotton being sold at prices varying from Rs. 17-5-0 


per maund at Okara on the 2nd December .918 to Rs 24-12-0 at Sillanwali 
on the 28rd December 1918, 2 vy, 


Details are given below :— 
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Mr. Roberts. 
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is 


Ete cee 17, The purchase and sale of good cotton and wheat seed continues 
nk eG to be a very important part of the Department’s 
3 a> work. The allotments from Wheat Profits for 


this purpose were— 


Rs. 
Lyallpur (including Montgomery) ... oe ... 2,60,000 
Gurdaspur (including Sargodha) We an ~ 175,000 
Hansi ie Ss et oe Pee 21,000 
Total ... 98,596,000 


The statements below show the transactions which took place in the year 
ending 31st March 1919 for wheat and cotton :— 


ne 


—- / 
PURCHASE AND SALE OF WHEAT SEED: 
Name of Depot. i | % Profit. 
Purchase, Sale. Purch sss Taacate money. : 
| rooney. 
Maunds.. = Maunds. Rs. Ra, Rs, 
Lyallpur including Montgom ry of 24,267 = 24,057 92,427 | 1,388,714 46,287 
Gurdaspur inc'uding Sargodha .., Sp 6,026.4 6,026 27,609 36,056 8,447 
epee L087 ol!” 9,087 5304 | 6,709 | 1,408 
| | 


a. rn) 
| 


PURCHASE AND SAl1E OF COTTON SEED, 


Name of Depot. | a ce i paneer 
| ee 
| Purchase. Sale. Purehase: ~)'Saio money, | 
| money. eee 
eee OS EE. CEE, | See “aa ‘ee TT ad ae —= 
Maunds. Maunds. Rs. Rs. | Rs.) 
| > 
Lyatlpes 28,468 rf ome (ss) 
Gurdaspur 8,865 1,205 43,671 6,733 {| BS 
TES 
Hansi 2,149 Se} ED 
os 
Mont,omery 11,713 4,342 re | 396 2, 
é | 
Sargodha aan eo vos | Js 


18. This was a special measure designed to secure a sufficiency of seed at 
sowing time at reasonable prices. The harvests 

weg wee of 1917 and 1918 had been comparative failures, 
the outturns being 59,000 and 43,000 tons against 120,000 tons in 1916, and 
in 1918 prices of seed went to as much as Rs. 20 a maund at sowing time. 
Practically all Deputy Commissioners, particularly in the Eastern Punjab, 
anticipated shortage of seed and high prices, and were prepared to indent for 
large quantities. I reduced their indents considerably, and at the end of May 
estimated that some 35,000 maunds of chari seed would be required, exclusive 
of 10,000 maunds which the Department was helping the Registrar, Co-opera- 
tive Credit Societies, to obtain from Bhopal. At that time the price including 
freight and other charges in the Punjab of imported chari seed was about 
Rs. 10 a maund and Government sanctioned an expenditure for the purchase 
of seed of 33 lakhs, the greater part of which would, it was hoped, be recouped. 
In June local prices in Hoshiarpur, Jullundur and Ambala were unsteady at 
Rs. 12 to Rs. 14 a maund, and judging from last year’s experience seemed 
likely to go higher as soon as the rains came and the sowing demand increased. 
At first I could get no quotations even from a firm like Ralli Brothers, who 
made enquiries from all over India for me, which would enable me to resell 
below Ks. 10 a maund, but eventually I was able to enter into two contracts of 


13 
3,000 maunds each with a bania of Gurdaspur, who was able to import seed 
from Gwalior, and the firm of Messrs. Tola Ram-lam Chand, Agents of Messrs. 


Clements Robson. The seed was to be delivered at the following sta- 
tions :— : 


Maunds. 
Hoshiarpur .. aes fy tes 1,250 
Garhshankar ,.. ae ve, s. 1,750 
Jullundur ee wee ee 1,500 
Phillaur ase Bas pe oF 1,500 
Total ae 6,000 


The stipulated dates of arrival at the consignea’s stations were the 24th 
June for Hoshiarpur and Garhshankar consignments, and the 5th July for 
Jullundur and Phillaur. ‘There was however soue delay in delivery. 
The arrival of Co-operative Societies seed and the anticipated arrival of 
our own, already began to cause a drop in prices at the beginning 
of July, and as soon as our seed arrived the mandi traders lowered their 
prices out of all recognition. The Tahsildar, Jullundur, tried lowering 
prices of our seed below the Rs. 9 a maund which I had originally fixed, but 
found himself outbidden every time by the bania. The change in prices is 
recorded below :— 


PRICES IN RUPEES PER | 

MAUND. re 

@ aa Hy oa 

Date of arival 5 ® = oe 

Place of our seed i a is 

: a q "® S 

; g ta 4 = 

a. | e fy oe a= 

Eyal wee) pike ‘ 
Rs Rs Rs. Rs. a. P 
Hoshiarpur ... | 19th July 1919 13 | 10 5 by Ty i as 
Jullundur 8th July 1919 12 | 9 4 $ 0 0 


Thus though only just over 400 maunds of the Department’s seed has been 
sold, one of the objects of import, that of providing cheap seed, has been 
secured, and an economic experiment has been carried out with results which 
are most amazing and suggestive. What the full interpretation of the un- 
paralleled drop in prices is cannot be affirmed, and it is quite possible that the 
bania himself overestimated the demand ; but at the same time it is practically 
certain that local dealers intended making a profiteering coup on the lines of 
last year, and were foiled by the action of the Co-operative and Agricultural 
Departments. 


The loss to Government will be about Rs. 25,000 but the benefit 
to the zamindars has been incomparably greater, and from what I learn 
from District Officers and others, Government’s action has been highly 
appreciated by the agriculturists of the Eastern Punjab. 


19. During the year land has been acquired for a Demonstration Farm 
at Jullundur, and it has since been taken over on 
the Sth of August, the initial cost of land and 
buildings being met from a grant of Rs. 42,500 from Wheat Profits. 


Land for demonstration farms has also been notified for acquisition at 
Ludhiana, Hoshiarpur, Sialkot and Amritsar, while several other District 
Boards, notably those of Hissar and Shahpur, are anxious to start them. The 
farm at Amritsar is to be run partly for purposes of demonstration and partly for 
instructional purposes at the Khalsa College. Altogether a sum of Rs. 2,25.000 
has been earmarked by Government from Wheat Profits for initial expendi- 
ture on demonstration farms. Of this Rs. 1,54,476 have been allotted by me 


District Work, General, 
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so tar. The Demonstration Farm at Badiana in the Sialkot District was given 
up during the year. The construction of the line to Pasrur has so much 
reduced traffic on the road that taken with Badiana’s distance from Sialkot 
robbed it of any value. When I saw the farm in January, when it was still 
under our control, the wheat on it was demonstrably inferior to that growing 
on adjacent land of similar quality cultivated by zamindars. The policy of 
having demonstration farms has been severely criticised by Mr. Roberts, who 
points out that in his circle, where the improvement of agriculture has been 
greater than in any other part of the Punjab, the results have been obtained 
without such farms. As against this, it must be remembered that research 
work at Jiyallpur has, no doubt-rightly, aimed chiefly at discovering crops and 
methods suited to colony conditions, and that improvements are easier to intro- 
duce here than in other parts of the Punjab where tradition is stronger and 
holdings smaller than in Lyallpur and Montgomery. At the same time there 
“is very great force in Mr. Roberts’ contention, and I am clearly of opinion that 
demonstration must follow and not precede the most careful research in a place 
with a similar soil and climate to that in which it is proposed to demonstrate 
the superiority of varieties of crops or methods of cultivation. To attempt to 
demonstrate to zamindars what has not been clearly established by patient 
work of the best standard is to court ridicule and weaken confidence. 


A useful system, referred to in the last: annual report, is that of demon- 
stration plots, used by the Deputy Directors of Hansi and Gurdaspur. No 
land is acquired, but the zamindar gets his land cultivated under the super- 
vision of an Agricultural Assistant anda mukaddam. These plots have been 
worked at Bahauddin, and Panipat, in the Hansi circle, and at Shankar, 
Chuheke, Chima, Nakodar Bhenimilwan Lakhan, Khana Baharwal, Shahbazpur, 
Gumtala and Salehpur in the Gurdaspur Circle. 


Agricultural Association meetings have been held in the districts of 
Lyallpur, Montgomery, Gurdaspur, Jullundur, Hoshiarpur, Sialkot, Shahpur and 
Ferozepore. The presence of members of Co-operative Societies at the meetings 
gives them a vitality which they would not otherwise possess. At the same 
time the exclusion from the meetings of all non-co-operators, which Messrs. 
Calvert and Strickland think so desirable, is not a step which my predecessors 
and I have thought right to take. 


A seed godown for a Co-operative Store society to hold 5,000 maunds 
has been built at Shakargarh in the Gurdaspur District out of a loan of Rs. 8,000 
from Wheat Profits. A proposal to build another small seed godown of 800 
maunds at’Kala Afghanan from the design of the Agricultural Engineer is 
being considered. The 7 rectangles of canal irrigated land earmarked for fruit 
farming at Montgomery have been promised to Ganda Singh Cheema, an M.Se 
(Botany) of the Punjab University, who has done some research work on rust in 
wheats, on condition that he completes a 2-year’s course in Horticulture to the 
satisfaction of the Director. He is now proceeding to Maine University, 
United States, where instruction in fruit farming is taught in great detail. 
Ganda Singh will also study the practical and business sides of the fruit 
industry in California. . 


The option on the 7,500 acres at Khanewal, which was given to the 
British Cotton Growing Association, lapsed on Ist September 1918. Mr. 
Roberts met representatives of the Association when he was in England last 
spring, but found them, with one or two exceptions, singularly inappreciative 
of the value of the concession. No doubt the uncertainty of the future of 
trade was partly responsible for this attitude, but one cannot help feeling that 
British cotton buyers may sooner or later greatly regret the lost opportunity. 


MISCELLANEOUS. 


20. Proposals to complete the elevator by putting in the machinery, 
purchasing engines and motors, and building 
offices and quarters at a cost of Rs. 1,40,000 have 
been sanctioned. As there is little immediate hope of getting electricity from 
a’ Municipal Supply Company, three 40 H. P. Ruston Procter oil engines 
have been bought in India, and motors have been ordered from England. 
It is possible, but by no means certain, that the elevator will be ready in 


The Lyallpur Elevator. 
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May next to receive the 1920 wheat crop. Even if it is not, if 100,000 
maunds of wheat are kept in the Elevator at Government account from Octo- 
ber onwards this is bound to have some s:‘nall steadying effect on winter prices. 
Negotiations are in progress for the running of the business by a well-estab- 
lished firm of grain dealers. The possibility of running the Elevator co- 
operatively has not been overlooked. ” 


So far there are no waggons on the North-Western Railway which are 
adapted to the bulk handling of wheat, but this will not delay using the Elevator 
for export purposes, as off-loading in bags is being arranged for. Nor do facili- 
ties for bulk handling exist at present at Karachi, but I found on a recent visit 
there that Mr. (now Sir Horace) Mules, Chairman of the Karachi Port Trust, 
fully realised that the provision of Terminal Elevators was likely to be necessary 
before long. Many of the exporting firms, too, appreciate the advantages, 
though they point out certain disadvantages from their point of view, of an 
Elevator system. I have made proposals for a consideration of the general scheme 
of Elevators for the Punjab. 


21. The problem of the standard errors of field trials which is of the 
. utmost importance in deciding whether differences 

of yield in varietal tests are significant or not, has 
been carefully studied by Mr. Faulkner, and the results obtained by him are 
being considered. In 1917 I examined the data of the Lyallpur Farm of the 
relative yields of Pusa 12 and Punjab 11 in 1914-15 and 1915-16, and found 
a decisive probability (15 to1) in the conaitions obtaining at Lyallpur in 
those two years, in favour of the latter wheat being the better yielder. The 
superiority of 4-I' over 280-F, tested for the 1918-19 yields, brings out odds 
of 82 to 1 in favour of the former, while for the five years 1914-15 to 1918-19 
the odds in favour of 4-F are 16 to 1, the margin- being a little over a maund 
per acre. Mr. Roberts’ decision to give up further trials of 280-F is thus 
fully justified. I hope to examine al] available data of the relative yields of 
8-A and Punjab 11 wheats, the former, after holding the advantage for three 
years, having been outstripped by Punjab 11 at Lyallpur in 1918-19. Rai 
Sewak Ram tells me that at Gangapur he found exactly the same thing, so 
that the farm results are confirmed. This reversal of form emphasizes the 
necessity for avoiding hasty expre sion of opinions on the merits of different 
types of crop and the importance of analysing the data of yields by the 
methods of statistical probability. Further work in the interpretation of . 
field trials will be carried on when Mr. Faulkner returns. 


Field trials, 


22. Government has sanctioned fora period of six months a staff of one 
Naib Tahsildar and three computers to enable me 
to carry on my work on the correlations of areas 
and yields of crops with rainfall, prices and so forth. The computers have 
worked well, but unfortunately the Naib Tahsildar, though he was a fairly 
capable man, and had done good work in coliecting statistics for 
Mr. deMontmorency on the Upper Bari Doab Canal, was struck off the roll of 
Naib Tahsildar candidates by the Commissioner, and the blow rendered him 
useless. The terms I could offer prevented my obtaining a good man to 
replace him, A much stronger staff for the collection of statistics will be asked 
for. The mere routine analysis of economic data, however, is a snare and a 
delusion unless the fullest thought is brought to bear on the problem. The 
road to truth can never be macadamised. 


Crop Forecasts, 


The whole work of issuing official crop forecasts has been taken over 
from the Director of Land Records. This work is for the present continued on 
the old lines and the forecasts depend very much on the District officers’ esti- 
mates of area. For yields, however, particularly: for the wheat and cotton 
forecasts, much reliance is placed on the estimates of Agricultural officers, trade 
experts and big zamindars. 


23. ‘the possibility of utilising photographs taken from aeroplanes for 

Dh odie purposes of rapid crop surveys was considered by 

SY seat oe Captain H. H. Thomas, who was in charge of the 
aeroplane photography of the Egyptian Expeditionary Force, and myself, last 
winter. With the permission of Brigadier-General MacEwan, Director-General 
of Aeronautics, a series of photographs of an area under crops in village 
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Makmanah, five miles south of Lahore Acrodrome, were taken by pilots of the 
52nd, Wing, R. A. F., from heights varying from 3,000 to 13,090 feet. The 
camera available was admittedly not of the best type and even at 13,000 
feet all detail of the crops were lost. In fact even at much {lower 
altitudes the definition in the photographs was far inferior to that obtained 
by Captain Thomas in Egypt at ‘heights of 17,000 feet. Even so a 
crop like sugarcane is perfectly distinguishable at 10,500 feet. At this 
height senji and wheat are often similar in shading, but a field of senji could 
frequently be differentiated by irregular patches where the crop had been cut 
for fodder. Gram was too thin and struggling to be very different from a field 
of fallow. 


The next step is to get photographs taken with better cameras, and to 
experiment with screens which will accentuate the tints. Better cameras are 
being obtained from England, and General MacEwan has kindly promised to 
arrange for a fresh series of photographs to be taken during the early winter 
and for experiments to be made with various colour screens. ~Cane, cotton and 
wheat are then the principal crops. When the bolls are open cotton ought 
to be distinguishable at any height, cane is distinguishable up to 10,000 fegt 
and might, in a good photograph, be clear up to 17,000. Wheat alone is likely 
to present difficulties. But Ihave no doubt they can be overcome. If these 
crops show marked differences at 17,000 feet, a couple of 100 photographs 
taken with a 10” lens covering an area of about 800 square miles, allowing 
200 miles for over-lap, would give a basis for forecasts of area which could not 
be surpassed, 


24. The Annual) Report necessarily e nphasizes past achievement at the 
expense of future tendencies. But while the work 
of the experts has in the past been highly 
successful and is deserving of great praise, it is clear that in the future 
success will depend more on accurate research and less on simple prescriptions 
than hitherto, and can be obtained only by increasing the superior staff, so 
that it is not distracted by having to attend to too great a variety of problems 
nor overburdened with the work of teaching and propaganda. Proposals to this 
end were considered and accepted with minor changes at a conference of 
Agricultural, Educational and other officers and non-officials on the 25th June 
1919, and will shortly be submitted to Government. 


The Department continues to receive great help from a number of 
officials and others. In addition to those referred to in previous reports I 
would like to acknowledge the help received from Mr. Richey, Director of 
Public Instruction, Mr. Roberts of Clements Robson & Co., Major Gwynn, 
Deputy Controller of Contracts, Mr. Ball, Manager of the Delhi Flour 
Mills, and Rai Bahadur Ganga Ram. 


Conclusion. 


S. M. JACOB, 
7th September, 1919. Director of Agriculture, Punjab. 


APPENDICES. 


APPENDIX I. 


Annual Report of the Principal, Punjab Agricultural College, Lyallpur, for the 
year 1918-19. 


I netp charge of the office of the Principal for the whole session barring January 8th 
+> April 8th when I was on leave and Mr. Wilsdon acted for me. 


The main points of interest are as follows :— 


(1) Our F.Se. students appeared for the first time in the University Examination. 
Twelve out of sixteen were declared successful, two being in the first class. 

(2) The Syllabus for the B.Sc. has been fixed. It is noteworthy in that only two 
main subjects are required for the Degree instead of three thus enabling us 
to aim at a high standard in Agriculture and one Science or in two Sciences 
only in case of those who ultimately wish to proceed further with Chemistry’ 
or Botany. The Courses in Agricultural Science in the leading Colleges of 
the world were considered before adopting this important step. 


(8) The Teachers’ Class started last year was very successful and 20 more men have 
been enrolled this year and also one teacher from Baluchistan. Experience this 
year tends to show that care must be taken in the selection of these teachers 
if full benefit is to be obtained from their services afterwards. The Director 
of Public Instruction has been addressed in this matter. The College has 
also undertaken to supervise temporarily the work of the teachers 
turned out. 


(4) The six students from the Chiefs’ College admitted last year have been in 
residence over a year. ‘I'wo more have been admitted this year and one 
from Ajmere. The educational qualifications of these men are somewhat 
below our average students, but their knowledge of English is generally very 
good. They have generally worked hard and one or two give promise of 
attaining a very good position in their class. 


(5) Proposals for extension of the College and strengthening of the staff have. gone 
up to Government, and if sanctioned will enable us to give training at Lyall- 
pur equal to, if not better than, that at any of the first class American or 
European Colleges. In a technical college where the staff ig expected to 
do Research and District workin addition to teaching the importance of 
adequately strengthening the superior staff cannot be over-emphasized. 


There were 265 applications for admission, as compared to 223 last year. Several 
apylicants have passed the F.A. and F.Sc. and one from Sindh is a B.A. 


Fifty-six students have been admitted this year; the number is excessive for present 
equipment and staff, but as it is hoped to secure improvements in the course of the next two 
years the largest number possible has been admitted in order to prevent sudden expansion and 
to provide full work for the increased staff when available. 


Vernacular class.—There were 60 applications and 32 were admitted, of whom 9 came 
from the Co-operative Credit Department. It was hoped to start a similar class at Gurdaspur 
this year, but for lack of staff nothing has so far been done. As pointed out last year such 
classes should be held at all Circle Headquarters, 


Stndh students.—At the request of the Commissioner in Sindh room was allotted from 
1918 for some Sindh students who are expected to derive more benefit at Lyallpur under 
Irrigation conditions than at Poona where local conditions are so dissimilar to Sindh. Five 
students from Sindh were admitted this year. 


Rural Heonomy Class.—Thirteen Revenue Officers attended the class during March, 
A bigger class will be held in the coming spring if possible. 


Lxaminations.—The following table gives details of examinations held and number 
of students at each examination :— 


Class setadantay | fj sautonta, = Pov 

examined, passed, class, 
Diploma sas vee yes Nil 
8rd Year au ’ . 5 
Leaving Certificate hee vi 1 
2nd Year (University Class) + 2 
Ist Year oe tee tes ” 10 
Vernacular Class vee rea bee ° 26 26 Nil 


Teachers’ Class 


6 


I 


Scholarships.—These are being awarded as usual. | 

Proposals for increasing the value of scholarships and increasing the number of 
nternal rather than entrance scholarships have been sent up for sanction by the Director. 

Applications for admission —The following table shows the number of applications 
for admission from each Division as well as from the Native States, Sindh, Baluchistan, 
Rajputana and other Provinces of India. ‘ 


Divi ston. 


Ambala oy ise 
Jullundur 

Lahore 

Multan 


Rawalpindi ; 
North-West Frontier Province 
Sindh ee 

Baluchistan 

Chiefs’ College 

Native States and other Provinces 


Rajputana 


Total 


/ 
\ Number of ye 
Applications. 


The following District Boards have awarded scholarships :— 


One each by Shahpur, Hoshiarpur, Ferozepor2, Dera Ghazi Khan, Gurdaspur, Jullun- 
dur and Kangra, and two each by Hissar, Jhang and Rohtak : 


And for Vernacular Class by following District Boards :~ 


One each by Mianwali Rohtak, Ferozopore, two by Gujrat, and three by Lyallpur. 


Endowments. 
‘ 1. Faridkot 

2. Rai Bahadur Lala Mohan Lal 
8. Kapurthala sire 
4, Chamba 
5. Patiala ay 
6. Kashmir ee) hes 
7. North-West Frontier Province 
8. Bombay 
9. Co-operative Credit Societies 

10. Anjuman Rayan, Lahore 


My hearty thanks are due to these District 


support. 


Yearly. 


120 


Boards and donors for their generous 


Hostel, Clubs, ete.—The general health of students has been satisfactory, though the 
arrangements for medical attendance during the influenza epidemic proved very inadequate, 
It is hoped a resident Dispensary can be provided when we have our new buildings. The 
number of students of all classes during the past year was 153. 


A Drill Instructor was sanctioned by Government during the year and drill is fairly 
popular with students and tends to help discipline. The recent disturbances passed off very 
quietly at the College. 


W. ROBERTS, 


Prineipal, Punjab Agricultural College, Lyalipur. 
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APPENDIX IL. 


Annual Report of the Agricultural Chemist to Government, Punjab, 
Lyallpur, for the year ending June 30th, 1919. 


Staf—Bhai Arjan Singh, Research Assistant, was put in charge of the Ganji Bar 
Experimental Station, Kahuta, Montgomery District, as Manager from 10th August 1918, 
and was promoted to gazetted rank as Extra Assistant Director, from lst April 1919. 
This transfer fromthe staff of Assistants engaged on Research work in the Laboratory means 
a loss of one worker, and will necessitate the creation of a new post if the Research work is 
not to be curtailed, \ . 


Bhai Gurdial Singh, B.Sc., was appointed Demonstrator gon Ist October 1918 in 
place of Mr. T. M. Nair resigned. 

Lala Ramji Narain was awarded the Degree of D.Sc. of the Punjab University, for a 
Thesis on the Oxidasdes of the Sugarcane, and was promoted to gazetted rank as Assistant 
to the Agricultural Chemist, from 3rd April 1919. 

Provincial Work.—A \arge number of soil analyses amounting to over 600 samples . 
have been completed this year. These would under usual conditions have been dealt with 
under this head, but as they were undertaken for a special object they will be referred to 
under other heads. The work undertaken for foreign departments or private individuals 
amounted to 68 samples as shown below :— 


Soils ay on 7 a ve 14 
Manures ; Bas f 5 
Foods and feeding stuffs... Bn oF, ait 3 
Oil-seeds and cake he A Ay ae 3 
Sugarcane tf o, 27 
Sugar beet ee ae ie ‘le ie 4, 
Sands for filter bed a o ay 5 
Miscellaneous hur ee 7 

Total bee 68 


. Research.—\. Reclamation of barren land in Montgomery District.—The pro- 

gress of work at the Ganji Bar Experimental Station is described in the Annual Ex- 
periment Record. Reference need only be made here to the Laboratory investigations in con- 
nection with this subject. Further Chemical and Physical study of the soils has been pro- 
ceeded with. The results arrived at confirm the conclusion reached last year that there is 
no fundamental constitutional difference in composition of abnormal soils when compared 
with normal cultivated soils situated nearby. 

Investigation of the colloidal properties of these soils referred to last year was con- 
tinued, but had subsequently to be put on one side on account of press of other work. Study 
of the dye absorption method proved that little or no reliance can be placed on comparisons 
made in this way until we have a much clearer knowledge of all the factors involved. 


The electrical method of investigation is more promising, and it is hoped to continue 
the work when more staff is available. 

2. Work in connection with Canal Seepage.—(2) Study of the flow of viscous liquids 
in porous media was continued, The results obtained were unfortunately found to be 
affected by a consistent error due to the design ofthe apparatus. The result so obtained 
may not be without importance, but the results will need repetition with a freshly designed 
apparatus. 

(b) Study of the movement of soil moisture under field conditions was continued. 
Four borings were made in such a way that it was possible to estimate the concentration of 
moisture in every foot or six inches of the soil down to the water level. In order to get com- 
parable results it is then necessary to express the concentration of moisture in terms of the 
moisture retaining power of the soil. This involves a laborious mechanical analysis, but 
the work was subsequently shortened by the application of a centrifugal method by which 
the moisture retaining power or “ Moisture Equivalent ’’ may be determined in one opera- 
tion Tne results so obtained are then coirelated with the history of the soil under investiga- 
tion. The results indicate a close connection between the excess moisture held by the subsoil 
and the amount and time elapsed since previous irrigation or rainfall, The question is, 
howev r, so complicated hy the action of other variabJe factors such as evaporation, tem- 
periture gradient in the soil, ete., etc., that much work remains to be done before the object 
of being able to predict the loss of water to the subsoil under all conditions, will be attained. 
Work on these four borings alone necessitated no less than 350 separate determinations and 
2,800 weighings. The experimental error involved in investigation of single borings is 
very considerable and recently a method has been devised which will allow of more accurate 
determinations, 
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3. Sozl surveys.—During the year a paper on this subject was published in the 
Agricultural Journal. The inportance of the knowledge which may be gained by systematic 
study of the soil types occurring in the Province has been recognised by Government, and 
definite proposals for the entertainment of a special staff for this work have been submitted. 
Meanwhile during the year preliminary study of the methods of work has been in progress. 
The work has been necessarily of a somewhat tentative character, as it has had to be done 
by the limited staff I could spare from the other Laboratory work in progress. It is intended 
to commence work on a detailed survey of the Sind-Sagar Doab as soon as possible so that 
definite knowledge may be available when the canal project advances to the stages of 
construction and colonization. 


4, Sugareane—No further work has been done on this subject in the year under 
report, except chemical contro! of the manurial and varietal experiments at the Gurdaspur 
Experimental Station. An account of the results of this work will be found in the report 
of the Deputy Director in charge. | 


5. Ouvl-seeds—The work on selections of Toria, Sarson and Rape has had to be 
discontinued on account of the fact that the cultural work which is being conducted by 
Mr. Faulkner has not yet advanced sufficiently to provide the necessary material for chemical 
investigation. 


6. Green manuring experiments.—This line of work was started in September 1918, 
with a view to investigating the relative importance of the Nitrogen and humous factors 
in this cultural operation. Recent work of the Imperial Agricultural Bacteriologist has 
rather emphasized the importance of green manuring asa method of enriching the soil in 
Nitrogen. The results obtained here indicate that the addition of humous, particularly in 
the case of light soils, plays a preponderating part in increasing the cropping. This is 
probably mainly due to the improved water retaining power of the soil. The proposal to 
apply only the Nitrogenous compounds fixed ina leguminous crop by fermenting the cut 
crop and applying it to the soil in irrigation water cannot be advocated. Detailed accounts 
of this work will be found in Part IT. 


7. Bactertological work.—(a) The examination of Nitrogen Fixation during the 
kharif fallow throughout the Punjab, showed that in most cases little or no Nitrogen was 
fixed this year, although in some cases as much as 3(} per cent. increase was observed. 
This points to the fact that this important process of the natural recuperation of the soil 
is governed by a factor or factors of which we are at present ignorant. 


(4) Laboratory experiments on the connection which may exist between the Protozoal 
fauna of the soil and the activity of Nitrogen Fixing Bacteria were commenced. It was 
discovered that whereas Protozoa were present in abundance during the winter season, during 
the hot weather and up to the time of the rains these organisms were either entirely absent 
or present in very small numbers. Cultural experiments in soil media proved however 
that the amount of Nitrogen fixed by Bacteria was greater in the presence than in the 
absence of Protozoa. Since Protozoa feed on Bacteria of the Azotobacter type this result 
is somewhat surprising. The significance of this and other results cannot be fully 
interpreted until further work has been: completed. An elaborate series on these lines has 
been started this year. 


(c) Investigation of the Biological properties of Montgomery soils in connection 
with reclamation work has been continued. It was found that normal soils as well as 
abnormal were incapable of nitrifying oil free sarson cake. This result is of interest from 
the point of view of the use of the method for the examination of the fertility of virgin 
soils, but will need confirmation and extension. 


(d;} The work on the influence of food concentration on the rate of nitrification, 
referred to in last year’s report is ready for publication. | 

8. Other investegations.—(a) No systematic work can yet be reported on the experi- 
mental sullage plots, as the land is not yet sufficiently evened up for cropping experiments. 

(4) The investigation of vegetable rennet has so far failed to produce an extract of 
sufficient strength for economic employment. 


(c) The trials of alumino-ferric for water purification of the WLyallpur Municipal 
Supply has not given conclusive results, but the work will be continued when certain 
structural alterations at the Works are complete. 


(d) Biological analysis of drinking water showed that the supply was badly 
contaminated. 


B. H. WILSDON, 
Agricultural Chemist to Government, Punjab, Lyallpur, 
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APPENDIX III. 


Annual Report of the Economie Botanist to Government, Punjab, Lyallpur, 
for the year 1918-19. 


Cottons.—Highteen acres were available for cotton work. We had about 89 types of 
American and 96 of Desi under trial interstripped as usual. Only about 6 acres of the Jand 
was of fair or good quality ; the remainder was of the poor sandy lands already often referred 
to. For effects of these lands see Part II of this report. 


As regards outturns on moderately good land on our half-acre plots, the American 
cotton No. 285-F topped the list. It was grown on four half-acre plots and one of these 
gave an outturn of kapas of 21 maunds 10 secrs per acre. This plot had been manured with 
city refuse a number of years fago; but the soil of about one third of it is naturally hard and 
unsuitable for cotton growing. The plants in this hard portion of the plot were undersized, 
while on the remainder the plan's were well grown and bore heavily. On another }-acre plot 
285-F yielded 15 maunds 21 seers per acre, one-third of the land was again hard and many plants 
on the other two-thirds were destroyed by root-rot. The remaining two plots yielded 12 maunds 
and 11 maunds 9 seers of kapas per acre, respectively. These two plots consisted of light 
sandy soil. 


, Many other selections of American cotton gave very promising results when all factors 
affecting the economic value of the crops produced by them are considered. 


Among the Desi selections on the 4-acre plots Roseum No. 132 gave the highest 
outturn of kapas. This was 18 maunds 22 seers per acre on the plot alongside the plot of 
285-F which gave 21 maunds 10 seers per acre. This plot had been manured along with 
285-F plot and was very similar to it, as far as soil and treatment are concerned. A _ gecond 
_ 4-acre plot of Roseum No, 152 gave 15 maunds 18 seers per acre. The germination in 
this case was not regular and about one-fourth of the land nad practically no plants on it. The 
first sowing of a third 4-acre plot of this variety failed, and as the second sowing was done on 
15th June the case cannot be compared with the others. Various other selections of Desi 
cotton did very well. 


Regarding cottons recently imported direct from America see Part II of this report, 


Twenty-seven samples of American and 6 of Desi lints were sent to Messrs. Tata & Co., 
Bombay, for valuation and opinion. On the day of valuation Scind American and Combodia 
cottons were selling at Rs. 625 and 650 per candy (784 lbs.), respectively, while the highest 
valued of our types, 7.2., 289-F was valued at Rs. 900 per candy. This cotton is classed as 
long staple African and reported to spin 60s. 


285-F stands second. It is reported as “ far better than American middling, good 
for spinning 50’s ”’ and valued at Rs 850 per candy. 


Three other selections were valued at Rs. 800 per candy, seven at from Rs 750 to 780 
per candy ; others from that downwards, all being valued above Scind American except two 
samples, one of which was equal to it and the other lower by Rs. 10 per candy. 


All these American selections have much better lint than 4-F. 4-F would hardly be 
as good as the 126-F mentioned in Messrs. Tata’s report under consideration, 


The lints of the Desi cottons valued by Messrs. Tata are short and rough. Any merit 
that these cottons have, lies in their hardiness, cropping powers, ginning percentage, etc. 


285-F which has been growing on our Experimental Area for a considerable number 
of years now has attracted the attention of many farmers. In the year under report Nur 
Muhammad, Lambardar, Chak No. 232, Rakh Branch, grew one acre of 285-F in his Chak, 
He grew 4-F around it. In spite of a number of disadvantages 285-F gave the farmer 
12 maunds kapas per acre while 4-F gave him 6 to 9 maunds per acre. 


While ginning our 285-F ata Lyallpur factory we were offered Rs. 60 per maund 
for the lint while good 4-F there on that date was selling at Rs. s8 per maund. 285-F and 
4-}' have about the same ginning percentage : therefore, assnming that the seeds of both 
types were worth Rs. 6 per maund, the value of Nur. Muhammad’s crop of 285-F was 
Rs. 282 per acre while that of even the best plot of 4-IF beside it was worth only Rs. 176 
per acre—a difference of clear profit in favour of 285-F of Rs. 106 per acre. 


Nur Muhammad states that he has had a large number of requests for seeds of this 


variety from people who saw his crop growing, and that he has sold his surplus seeds, not at 
Rs. 6, but at Rs. 9 per maund. 


. In-the several years in which we have grown this variety it has kept up its reputation 
for high cropping and lint qualities, 


The British Cotton Growing Association evidently consider its lint very much better 
than middling American. 
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As pointed out in my concluding remarks on cotton in Part II of this report there 
is grave need of alteration of the organization of the department in order to allow the work 
on improvement of cottons and other crops to proceed satisfactorily. 


Wheats—Highteen acres of wheats were grown, and included over 250 different 
sowing. 


Thirty-six types of Punjab wheats discovered during wheat surveys were grown in long 
narrow z!; acre plots interstripped at intervals with similar plots of a standard variety. 
Excepting types Nos. 4 A, 8 C, 16 A, 19 J and 19 K which have been grown for four years 
only, they have all been similarly grown for the past seven years in plots #; to 4 acre area 
according to the land available. The comparative results as regards yield, standing power 
and rnst resistance are aS shown in Part II of this report. The results got emphasize my 
opinion that so many factors affect the tests that progress can only be madein the most 
carefully laid out experiments if the work is in hands of specially trained men. Even then 
it is difficult enough to gauge accurately the influerce of the numerous factors which may be 
affecting the cases. Without this we are exposed to the danger of collecting most misleading 
data which hinders progress. ? 


_ Types 4 A, 16 A and 19 K stand first, second and third as regards yield. For other 
particulars see Part II of this report. 


8-A comes fourth regarding yield. It is in the first group as regards rust resistance and 
at the top of the second division regarding standing powers. Its straw is as strong as that of 
Punjab 11, but being a heavier cropper it is slightly more inclined to bend over just’ at the 
ripening time. This wheat has been in our hands since 1910 and in the Botanical Section 
tests has annually beaten the best wheats at present available to zamindars, This year its 
outturn is 32 maunds 386 seers per acre on a }-acre plot while similar plots of Punjab 11 on 
either side of it gave 30 maunds 82 seers and 30 maunds 28 seers, respectively. 


It was handed over to the Professor of Agriculture for trial on the Lyallpur Farm in 
1914 and appears the heaviest cropper where the test plots have been most comparable. For 
example, on square No. 26 which is under direct cultivation of the Farm it has been grown 
since 1915 and has annually beaten Punjab 11. 8-\ was handed over to the Deputy Director, 
Hansi, in 1915, and in the past three years has topped the list there. It was handed over to 
the Deputy Director, Gurdaspur, in 1915, and it appears to be the best yielder there. It has 
been grown also on the Sargodha Farm for two years, and again where the tests were most 
comparable it has done best. 


Where 8-A has been grown outside the Botanical Section and this result has not been 
got, inspection or enquiries usually show us room for the discrepancy. At every turn, 
however, experience reiterates the vital need for all testing work to be done under men 
especially trained for it and for an organisation such that any misinterpretation of results 
should recur to the loss of the person in charge. 


Farmers like 8-A because among other things if is bearded and has moderately hard 
amber grains which do not shed easily when ripe ; tillers and crops well on ordinary zamindari 
lands, etc. They find that it is less easily weeviled in the store than Pusa 12 and they prefer 
it to Punjab 1] for eating purposes. In preliminary milling tests the several expert millers 
concerned preferred it to Punjab 11 or Pusa 12. 


Analysis also showed it contained more Nitrogen than either of the abovementioned 
wheats. 


8-A is now being sought after by farmers and is spreading rapidly in some places 
without Government help. I take this as some evidence that the case is sound, for I have 
never found farmers anxious to get a bad type. 


Regarding the 25 originally classified types, later found types, and crosses see Part II 
of this report. 


Other work.— Reference to work on barleys, grams, potatoes, dates, earcockle disease, 
ete., is made in Part II of this report. I regret the space allotted to me does not permit of 
their mention here. 


D. MILNE, 


Economie Bolanist to Government, Punjab, Lyalipur. 
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APPENDIX IV. 


Annual Report of the Agricultural Engineer to Government, Punjab, 
Lyallpur, for the year 1918-19. 


Introductory. —For the first two and a-half months of the year under report I was 
obliged on medical grounds to take leave with the result that routine work only was carried on 
during that period. The number of enquiries for lift irrigation plants remains low, chiefly on 
account of the high prices prevailing for plant and materials. Towards the end of the yaar a 
slight drop in prices took place and this resulted in a few enquiries, but landowners are still 
holding back in anticipation of a fall in market rates. The work actually carried out durine 
the year is on the whole satisfactory considering that the staff and plant have been seriously 
depleted on account of a call made by the Army Department to exploit water in Persia. 


Vell-boring.—The work done under this heading refers to the augmentation of ordinary 
wells by boring. Two methods are employed for this purpose, one being to pierce the imper- 
vious stratum and tap the water-bearing strata lying below, thus adding a considerable water- 
way area to that of the existing well. The other method, which was introduced two years 
ago and has proved successful for augmenting the water supply in those wells situated in 
districts where no impervious stratum in the subsoil is found at a reasonable depth, consists 
of introducing a strainer tube into a bore made to a considerable depth below the floor of the 
existing well. This method generally results in trebling the supply of water to the well; 
and the tendency is for landowners to look on this system somewhat in the light of the 
widow’s cruse, such forcing resulting in a diminished supply. To overcome this and to meet 
the demand for an even greater supply, experiments with slightly larger tubes are now being 
started. 


For this well augmentation work a staff of three well supervisors, twenty borers and 
twenty mates is maintained. At the commencement of the year under report two borers and 
two mates together with the necessary boring equipment were sent to Persia and the work 
has been continued throughout the year with the reduced staff and plant; the staff beino fur- 
ther reduced and work handicapped by the influenza epidemic, stoppage of goods traffic and 
continued difficulty in obtaining materials combined with high prices for same. In spite of 
these difficulties the work of this section shows an improvement over the previous year. The 
number of bores sunk being 349 as against 337 in the previous year. Successful borings 
numbered 271 showing a percentage of 77°6 against 74°4 in the previous year. 


The number of wells treated with convoluted strainers amounts to 158, all of which 
were successful—the water supply obtained from these amounting to 16 eusees, 


Tube-weills—In July 1918, two of the three Mechanics employed in sinking large 
borings for the extraction of water from the subsoil by mechanical power were despatched to 
Persia along with three sets of heavy boring plant, to work under the Army Department, the 
third Mechanic who was undergoing boring training being recalled to cultivation work on the 
Bara Reclamation work. Without staff and plant it. was therefore impossible to take up any 
of this class of work during the year, The tube-well installation at Chak Hiraj in the Feroze- 
pore District which was mentioned in the previous report as “in progress’ has been completed 
and yields one and a-half cusecs; the alterations to the installation at Jalalabad in the Mamdot 
Estate referred to in the previous Annual Report have again been taken in hand by a Mechanic 
under training and work is slowly proceeding. There is difficulty in obtaining the class of 
mechanic suited to this class of work and when obtained training takes some considerable 
time ; this combined with the fact that boring plant to replace that sent to Persia has not 
yet been obtained augurs badly for the ensuing year. 


Implements.—Attention has been devoted to the design of a suitable clip for attaching 
tines or working points to hoes, cultivators, harrows, ete. The object being to eliminate bolts 
and nuts so that the worker could quickly alter the position of such points to suit soil condi- 
tions. ines when fastened by bolts and nuts (the ordinary method of attachment) are seldom 
or ever altered on account of the waste of time involved and the necessity of having a special 
tool for the purpose, which is seldom to be found in the field when the alteration is 
required. 


The clip designed has been under trial for several months and has proved satisfactory 
Mr. Faulkner devoted a large amount of his time to the consideration of many designs from 
the cultivators’ point of view and without his co-operation a suitable form of clip could not 
have been evolved, 


Disadvantages in the Egyptian form of disc-thresher having been pointed out, a conical 
convolute special type has been designed and a sample made up. This implement on teste 
superintended by Mr. Roberts and Malik Sultan Ali shows an improvement over the Egyptian 
type and further improvement is anticipated on models now under construction, i 


Wheels and axles for country carts have been designed and several samples made UP ; 
it is presumed that these will shortly be judged by duly qualified experts. The points aimed 
at in construction being a smoother running, longer wearing wheel, of equal strength and 
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similar cost to the type in general use. A simple and satisfactory form of all round seed drill 
has not yet been evolved, although considerable time has been spent in designing and experi- 
menting with different types. 


Other works—A smallsugar boiling plant has been designed and erected at Gurdas- 
pur ata cost of Rs, 6,000 and will be put in operation next cold weather. 


Owing to the high price of sheet iron, experiments have been carried out with a light 
form of reinforced concrete slab for roofing and partition work, the type produced proving a 
satisfactory and economical substitute. 


Investigations carried out during the past few years into the flow of water through 
sand of the various types found in the Punjab enable one to forecast with considerable 
accuracy the ultimate depression head necessary to obtain a given supply of water from a well 
or tube-well and also indicate the steps necessary to prevent undue rise of subsoil water level 
in those irrigated tracts where water-loeging is imminent. The investigations indicate the 
necessity for legislation with regard to the quantity of water to be withdrawn from. the 
subsoils, The result of this work will shortly be published. , 


Detailed drawings prepared throughout the year number fifty-six, of these over thirty 
involved novel design. 


The high market rate for metals, etc., bas caused a further delay in obtaining the 
Agricultural workshop, as the estimate approved afew years ago is now very considerably 
enhanced. It is hoped that Government will recognise the necessity of this workshop and 
sanction the funds required for its construction. Without plant and labour capable of making 
up machines expeditiously one’s ideas become stale and possible solutions to many interesting 
problems are lost on this account. 


T. A. MILLER BROWNLIE, 
Agricultural Engineer to Government, Punjab, Lyatipur. 
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Appendix A: 


-WELL-BORING, ii 
q Saeed 
WELLS. 
zi Name of district, tie } REMARKS, 
= umber 0 
€ haves Successful. 
wn 
ideas MR aL lt 
1 | Jullundur Fer ed Ae 8 | 8 
2 | Hoshiarpur _ ae po ove 31 18 | | Jullundur Cirele, 
3 | Gurdaspur vie ere ove 8 7 Percentage of success is 
4 | Gujranwala a ene ow | 23 21]/+ 815 
5 | Sialkot ues es tee 29 26 
6 Awritsar one one eee 4 4 
ee aya 
Total avg 103 84 
vi Multan pie ete pee ooo ft 80 23 Ludhiana Circle. 
8 | Ferozepore ... ose vee vee 37 23 Percentage of success is 
g Lahore eee eee one oer 638 42 70°6 
10 Ludhiana eve oon see ose 37 30 
Total eae 167 118 
11 | Gurgaon ies ove ent 84 80 | >) Reward Circle. 
12.4 Karnal ow ove vee one 28 27 Percentages of success is 
13 ; Ambala cae vee ove we LG 12 873, 
Total ame 79 69 | 
Graxp Toran ag 349 271 | or 77°6 per cent. 


Appendix B. 


DETAILS OF STRAINERS Usep IN WELLS oF THE PUNSAB. 


| 


Prior to July 1918. 


Average yield of | 


| & well before Yield after strain- 
Circle, District, pleat strainer was used, er was used in begat per 
s Gallons per gallons, per hour. | ee 
hour. 
Rs, 
(| Hoshiarpur e 640 2,200 145 
Amritsa? ee 780 2,600 170 
Gurdaspur bee 575 2,4°0 130 
Jullundur Tul lwadur a 930 8,000 180 
| Gujrr> wala oy 615 2,200 136 
| Siatiot ees 480 2,000 134 
¢ | Moatgomery ws | 630 2,600 150 
} | }ahore eee 680 2,200 135 
LUDHIANA 4 | Multan eee. 420 2,100 140 
| | Ferozepore eee 570 2,900 120 
ie Ludhiana oor 550 2,300 a 130 
Gurgaon ove 600 2,300 150 
REWARI Karnal ove 500 2,800 150 
. Ambala eve 360 2,600 180 
Year under report ending June 1919. 

({ Hoshiarpur eee 12 620 2,200 114 
} | Amritsar ee 4 550 3,100 200 
SULLUNDURB Gurdaspur ne 5 1,500 8,800 190 
Gujranwala ae 21 BCE +? 2,500 140 
Sialkot pee : 26 1,000 4,000. 120 
Lahore eee 21 560 2,890 140 
Maltan ove f 16 770 2,700 140 
LUDHIAN _ | Ferozepore i 14 1,000 | 2,400 — 110 
Ludhiana ooo f 10 500 2,800 160 

Karnal tos 20 680 2,700 110 , 
REWARI i Ambala “ 5 440 2,200 130 


Nors,—The average cost given excludes all Inbour, 
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APPENDIX V. 


Report of the Deputy Director of Agriculture, Lyallpur, on District Work for 
the year ending 30th June 1919. 


THE main results of the year are as follows :-— 


(1) Confirmation of the value of line sowing and. énterculture for cotton.—lt. is 
estimated that 12,000 acres in the Lower Bari Doab Canal and 6,000 acres 
on the Lower Chenab Canal were sown in this manner this spring. 


( (2) Confirmation of position of 4-F. as against No. 280 and No. 285.—Latter is 
being tried again. 


~ 


(3) Molicsont retains lead in Desi cottons, followed clozely by Roseum. © 


(4) This year No. 11 wheat bas done better than $-A which for previous 3 years had 
given slightly better results. 


(5) Possibility of using less water on eotton in May. June and early July again 
demonstrated.—This is very important in connection with building of future 
canals and possibility of sparing water from linked canals for éarly sowings 
in Inundation Canals. he correct number of waterings in a dry year appears 
to be two. 


(6) Beneficial effect of harrowing with the Bar Harrow in wheat and cotton hag 
been demonstrated and is gaining in popularity in the district. 


(7) Effect of ridgtng cotton in saving water, especially tn September and October 
endicated.—I] have again to draw attention to the paucity of staff of a permae 
nent character given. Very little work ‘has been possible in Jhang and 
Gujranwala and none in the three scuth-western districts where much 
could be done if staff were available. Even the training of Assistants for 
new circles when formed is not satisfactory. In Lyallpur only one Agricule 
tural Assistant was available for District work with the Extra Assistant 
Director of Agriculture. I note below on the various heads under District 
work :— 


Reapers.—The high price of Rs. 440 per reapercompletely checked sales. A number 
of Reapers were inspected and repaired by Volkart Brothers. Until prices come down little 
demand is to be expected. : 


Country implements —The Bar-Harrow continues popular and sells steadily throughout 
the year. The total sold is 293 including 55 in June, There are over. 70 orders in hand, 
The average area harrowed per implement comes to 96 acres which isextremely high. ‘These 
implements as made in the villages have not been satisfactory owing to the quality of the 
steel pegs being poor. This harrow costs roughly at present prices Rs, 6 for wood, Rs. 6 
for steel and Rs.°3 for labour, ete., or a total of Rs. 15. Itissold at Rs. 10, as compared to 
Rs 8 last year in pursuance of the policy of Government to facilitate increase of food stuffs 
as recommended by, the Hood Stuffs and Transport Board formed during the War. After 
another year unless price of material decreases considerably the price will be raised. As much 
as Re. 1-8-0 per day has been offered for the hire of these implements in the villages. 


Drills ond Hoes.—Forty-two Kharif and 58 Rabi drills were sold during the year, 
These are making slow but steady progress. The Lyallpur Hoe, though not pushed by the 
Department, is finding favour, and, 86 were sold during the year. Drills and Hoes are not sold 
at a reduced price—the latter costs Rs. 11 and the former Rs. 14 each,..All these implements 
are made at the Farm and proposals are being submitted for securing permanent mistries for 
this work. . 


The cultivator made in the College Workshop and referred to last year is doing good 
work, it is not yet made on a large scale, but efforts are being made to get a Firm to take it 
up. We have sold during the year 25 Planet Junior Hoes at Rs. 66-8-0, and we have orderg 
for 30 more in hand. As this implement is similar to the cultivator eyolyed by Mr. Brownlie 
and Mr. Faulkner the room for expansion in this direction is obyious, . bat 


Cotton and Matze in Lines.—Very heavy demands were made for assistance jn demon- 
strating sowing and interculture and oyer 200 persons received direct or indirect instruction 
at Lyallpur, The tetal area in lines in my Circle this year is estimated at 18,000 acres for 
cotton, A fair amonnt of maize has been sown in lines and’ intercultured also. The advan- 
tages of line-sowing and interculture have been appreciated more rapidly in the Lower Bari 
Doab Canal especially in big holdings than at Lyallpur. The number of men doing this at 
Lyallpur is of course far greater as we are dealing in the Lower Chenab Canal with smaller 
holdings as a rule. BP x, kc ae AE 
{ _ Cotton work.—The area under American cotton was estimated at 870,000 acres and 
is this year reckoned to haye reached 4 lakhs of acres at least. The crop did well and excellent 
prices were received varying from Rs. 18 to Rs. 24 per matnd for kapas. Practically all the 
American cotton grown consists of 4-F. type now. About 2,000 maunds of seed were sold on 
the Sirhind Canal this'year mainly through the efforts of Mr. Jesson, Executive Bogor, 


xi 
5 Cotton Seed Farms.—Details of working of sced farms were given in last year’s report. 
We sold 20,000 maunds of seed in Lyallpur and Montgomery. More seed would have been 
sold but for the disturbances which occurred in April when purchases are made by the 
zamindar. 


Cotton auctions.—Three of these, vvz., two at Lyallpurand one at Toba Tek Singh were 
conducted by the Co-operative Credit Department with technical assistance in classification, etc., 
from the Agricultural Department. These auctions were very successful and. 40,000 maunds 
were sold. The Department conducted all the auctions at Montgomery (five in all) and four 
at Lyallpur. Two auctions, 9z., at Tandlianwala and Sangla had to be abandoned on 
account of lack of outside competition, the buyers being able to buy cheaper elsewhere. Now 
that buyers are established in Lyallpur, auctions will be difficult to run successfully unless all 
erowers support them. As in recent years in spite of successful anctions we have only 
disposed of 6 or 7 percent. of the crop, it has always been possible for established buyers 
to get plenty of cuttons outside the auctions, at cheaper rates. Our best customers at these 
auctions have generally been new buyers, e. g., Bombay, Ahmedabad Mill Agents, Tatas and 
sometimes the Japanese Companies or speculative Factory owners. In the Montgomery Circle, 
auctions may be expected to find favour for some years to come. For the whole tract, however, 
the ultimate solution is co-uperative sale in some form. 


Some of the larger growers in Montgomery combined to lease a factory and gin and 
press their own cotton this year—this was a new departure of some significance, and it is to be 
hoped will be persisted in. Such a combination, however, unless it is very strong and can sell 
throughout the season, runs some risks in years of fluctuating prices. 


Wheat Seed Farms.—No. 11 continued to do well—reports from all over the circle confirm 
the good opinion formerly held of it. Seed of 8-A wheat was given out to four growers for 
trials—from previous three years’ results it was thought it might do better than No. 11. No 
real test was made, Lut growers made general observations and two definitely say it is not as 
good as No. 11—the other two merely remark that it is a good wheat. As pointed out in 
another part of the report No. 11 did better on the Farm and with tenants, Experience with 
8-A shows what caution is necessary before widely pushing any so-called improvements. It is 
still possible 8-A may be put out if on an average of a number of years it proves to be better 
than No. 11. - 


The area under No. 11 is estimated to be 24 lakhs of acres this year and it is spreading 
rapidly in Gujranwala and in the Lower Bari Doab Canal tract where wheats were very mixed 
two years ago. A note on the methods of spreading No. 11 appears in last year’s report. The 
high prices this year seriously affected sales of seed of which over 20,000 maunds were disposed 
of during the year. The Section made a profit of Rs. 45,000 on wheat seed work alone inspite 
of supplying Co-operative Credit Societies at reduced rates, 


Some “ ear-cockle ” and “ bunt ”’ disease was noticed this year in the Colonies, Very 
little had been observed here previously. 


Narwala Reh Farm.—This was given up by the Chemical Section in 1916 and a 
Mukaddam left in charge, As latter could do very little the Agricultural Section arranged to 
ins pect the place and keep a note of condition from 1918 onwards. A Reh map is being pre« 
pared annually to show increases of kallar patches if any. After wet season of 1917 very few 
patches appeared ; last year, however, after a dry year a number of kallar spots showed. The 
total area affected is. 19 kanals 9 marlas. Yields are recorded based on estimates and weigh 
ing in case of selected plots. The average is as follows for wheat :— 


1916-17 ane aah Les 18 maunds 18 seers, _ 
1917-18 eee eee eo7 18 raunds 13 S€eTSe 
1918-19 ree lea bes 16 maunds 4 seers, 


Cotton gave 5 maunds 39 seers in 1917 and 6 maunds 15 seers in 1918, The cultivas 
tors are Janglis and very unprogressive, so some deterioration may be expected during the next 
few years, 

Work wath Co-operative Department.—In addition to cotton sale work we are advising 
on Demonstration plots run by the Co-operative Credit Department at Montgomery. Traine 
ing has also been given to 10 Sub-Inspectors who attended the Vernacular Class and to parties 
who visited Lyallpur at the request of the Registrar. 


Propaganda work.—A new practical class of one fortnight’s duration for Zamindars is 
being started at Lyallpur Farm—it will for the present be done twice a year only. For the 
class opening in August, over 50 names have already been received. Training in handling 
implements and line sowing will be the main features of these classes. 


I have been assisted throughout the year by Mr. Faulkner : Chaudhri Muhammad 
Abdulla, Bh. Charan Singh and Bh. Labh Singh have done excellent work. Bh. Labh Singh 
is now working as Farm Manager, but was in charge at Montgomery up to January. The 
Section suffered by the loss of Bh, Inder Singh, Farm Manager, who died of influenza in 
November Jast—he was one of the most promising old students of the College and a very real 
loss to the Department, 


Assistance in Districé work and with Agricultural Assocjations has been received» 
especially from Mr. Henriques, Deputy Commissioner, Montgomery, Mr. Beazley, Coloniza= 
tion Officer, Mr, Cannell, Superintending Engineer, Mr.’ deMontmorency, Deputy Commis» 
sioner, Lyallpur, and others, 
aie: W. ROBERTS, 


Deputy Director of Agrteuliure, Punjab, Lyaltpur, 
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APPENDIX VI. 


Report by Maulvi Fateh-ud-din, Deputy Director of Agriculture, Gurdaspur. 


ON DISTRICT WORK. 


I was 6 weeks on leave and spent 206 days on tour during the year under 


report. 


The lines of demonstration and district work are not very different from those of the 
last year and come under the following heads :— 


I Demonstration of improved agricultural machinery and methods of cultivation 


II 


recommended by the Department. 


Supervision and starting of private seed farms and the propagation and supply 
of improved and pure seeds. 


TIl Demonstration farms. 
IV Demonstration plots. 
V_ Sale of implements. 
VI Agricultural Associations. 
VII General improvements in Agriculture and advising zamindars how to improve 
their lands and cultivation. 
VIII Auction sales of American cotton. | 
IX Destruction of cotton bollworm by breeding parasites and distribution of 
parasite boxes. ‘ 
X Destruction of cane-borer by removal of “ Dead Hearts,”’ 
XI Experiments on potato storage against potato moth and potato rot. 
XII Chilianwala and Kala Shahkaku farms, 
XIII General agricultural improvements, ete. 


Demonstration of implements and of methods of cultivation. 


1. The use of furrow turning ploughs, especially in weedy lands, hot weather plough= 
ing and deep cultivation for cane. 
2. Sowing of cotton and maize in lines and their interculture by hoes and ploughs. 


38. The use of spring tined cultivators for ordinary cultivation and conservation of 


moisture. 
4, Harrowing of young crops. 
5. Green manuring. 
6. The sowing of improved varieties of seeds. 
7. The use of foddercutters to economise fodder, 


The demonstration of agricultural machinery is carried through our staff in districts 


where we have Agricultural Assistants. 


The system of an itinerary beldar who carries with 


him in cart a number of implements recommended by the Department, which was started thres 
years back, has been very successful. He goes from village to village ploughing and _prepar- 
ing a piece of zamindar’s land for him, thereby showing him and his neighbours how much 
better work can be done by these implements, The advantage of this system is that while 
_few people are so interested as to go to our demonstration and experimental farms, every one 
in the village has an opportunity of seeing the working of these implements and watching the 
results obtained from their use. | 


Demonstration of improved agricultural machinery is also given at cattle and other, 
important fairs ; and during the year under report such demonstrations were given at the 


following fairs :— 


ee 
Name of fair- Place.. District. 
= A eeetnetinatanenntenenanttt 
Dusehra cattle fair eke ed e. | Jullundur City “ee: | Jullandur, 
Horse Show a ie nts ss | Sargodha + | Shahpur, 
Cattle fair hoe bas ae eo. | Mianwali cee | Mianwali.. 
Gulu Shah ; 5 ae ao eo. | Koreki es» | Sialkot. 
Cattle fair “Fy hoes eave! Throh bee Sialkot. 
Cattle fair Aa AD eo § Sialkot vee | Sialkot. 
Cattle fair ona ven aks ».. | Narowal see | Sialkot.. 
Horse show ; NG ce ew. | Gujrat coe | Gujrat. 
Besakhi fair oe yes os ew | Anandpur es | Hoshiarpur, 
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Besides these, demonstrations of implements are also given at Gurdaspur Agricultural 
Station and Sargodha Seed Farm and at the demonstration farms at Beas, Sialkot and Gujrat, 
when a number of zamindars visit the farms. These are also arranged in different villages 
where ee are interested in these things in districts where Agricultural Assistants are 
stationed. 


Some of the district boards are beginning to take a lively interest in these 
demonstrations at their cattle fairs and offer prizes for ploughing competitions and 
agricultural exhibits to encourage the use of these implements and good and pure 
seeds. The district boards of Jullundur and Shahpur have been very liberal in their 
awards and deserve our special thanks. Others which follow their example on a smaller 
scale are Sialkot, Gujrat and Mianwali. Most of the prizes for these competitions are given 
in the shape of improved implements. This commendable example of these boards should 
be brought to the notice of others too. At Jullundur and Sargodha there was a very keen 
competition both in ploughing and agricultural exhibits. Jullundur people exhibited some of 
the best produce that labour and attention can bring forth. Such were put in the refreshment 
tent on the prize giving day and evoked a good deal of interest among the spectators. Most 
of the district board funds come from the pockets of zamindars, and the money is well 
spent if it can help them to grow better crops and to get more trom their lands. These 
prizes though of no great value yet produce a keen desire in the competitors. to. grow and 
select good seed. and thus help in their future propagation. 


The lending of implements to interested zamindars and members of. our associations: 
is going on as usual, and there are now over 500: implements of sorts on loan. 


The practical results of these various forms of demonstrations inspite of the high 
prices of improved implements and the difficulty in getting them are very encouraging. 
During the year under report the following number of different implements has been sold out: 
in this, circle :— 


Punjab and Raja ploughs: soe AN x Si 
Meston ploughs ... ae tee bee 200: 
Bar harrows es eae aad a 4.0) 
Other harrows deo. ooe ave eee 8: 
Reaper “te iat tes Me I 
Fodder cutters ape Sa ws Pe 6 
Hoes aoe eee eee 0-8 oes 8: 
Other implements. ... ena ee vee ¢ 
Total: ds 350: 
and: 
‘we have now in this circle— 

Ploughs: o a0. 20-0 coe. eee 2,877 
Harrows ts: as fis. ie 174 
, Other implements 00-0 dow oce YY) 193: 

Total! vee 3244 implements: 


im use by zamindars, 

The demonstration: of sowing: of maize and cotton in lines has been very successful). 
and some 90,000 acres of cotton alone have been sown under our directions. This does; 
not include the area which. has heen sown similarly by zamindars themselves—its usefulness: 
having been demonstrated in the previous: years, but we have not been able to visit them 
30 far—and nothing could be more gratifying than to find a whole village following this: 
practice where there was only a few acres sown in. lines or only one cultivator following this: 
method last yeer. bE ae : 

People are now getting to realize the benefits of harrowing and hoeing of crops and the: 
practice is now spreading. 

Seed farms: und the propagation and dssiributiou of improved seeds... 


Wheat in the central districts and wheat and cotton-in the Lower and Upper Jhelum: 
Colonies are the two main crops with us-and the distribution of their pure: seeds is-taken up 
on a large scale. For want of anything better the seed of Pusa 12 in the central: districts, 
- and of Punjab 11 and’ 4-F Cotton in the two colonies-are produced'and distributed under the: 
supervision of the Department.. There is also-a great demand for the: Gardaspur farm cane: 
seed in that district. The other seeds which are also supplied. are the Australian. bajra, Japan. 
sarson,, saffower, maize and groundnuts, 


It is: very satisfactory to report that our seeds are in great demand and this demand: 
ig increasing every year. During the year under report 1.640;000) lbs. of wheat: and nearly 
311,600 Ibs. of 4-F cotton were sold out for seed under the supervision of the Department.. 
Besides, large quantities of seeds of our wheats and. cottons: are selected. and kept by the 
cultivators for their own: use;, 
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Demonstration farms.—There were three of these farms at 


1. Beas. 
2. Badiana. 
3. Gujrat. 


These farms are very useful institutions and serva not only to introduce the Department 
and its various activities, r7z., introduction of improved implements and seeds and better methods 
of cultivation in their neighbourhood but serve as centres of our district work and form the 
nucleus of seed distribution. ‘Ihe methods found successful thereon are easily taken up as 
these farms are run under zamindari conditions. I hope the commendable example of 
these boards will be followed by others too as soon as the Department can send out an 
Agricultural Assistant to each district. Money spent upon the improvement of agriculture is 
not wasted as long as it means better cultivation, better outturns and more profits and con- 
sequently a prosperous conimunity and a prosperous district and district board. 


Of the three farms mentioned above the Badiana farm has been given up as, it was 
out of the way. Since the opening of the Sialkot-Narowal Railway line, Badiana, which 
was a great centre for passenger traffic, is no longer a frequented place. A site at Sialkot 
has been acquired and the new farm is being laid out. The expenditure on this farm during 
the period under report was Rs. 907-4-5 and the income Rs. 1,841-2 0. 


Of the other two, Beas continues to prosper with an income of Rs. 1,993 2-9 and an 
expenditure of Rs. 1,766-10-6 but at Gujrat things are rot so very bright. There are very 
great labour troubles, The board is not prepared to pay more than Rs. 9 or 10 per mensem for 
beldars, and in these days of dear labour and high prices no labourer sticks to the hard work 
on the farm on that pay. The result is that the farm work is carried on in a very unsatisfactory 
manner, The soil of this farm is moreover badly lacking in organic matter and with the 
paucity of labour all improvements on the farm are slow. It is, however, looking much better 
than when we took it over, 


The Jullundur District Board has acquired some 50 acres to start a demonstration 
farm of their own, while arrangements are in progress for the acquisition of lands for similar 
farms at Hoshiarpur and near the Khalsa College, Amritsar. The district board, Ludhiana, are 
also acquiring and reserving land fora similar farm till the Department can help them with an 
Assistant to run it. All these new farms are being paid for and equipped from Director’s 
wheat profits grant. fee ae | 


Demonstration plots.—This is a new line of work. A plot of land varying from one 
to five acres of average soil is selected in a village with some interested cultivator who promises 
to carry out our instructions ¢ toto. He provides everything, cattle, labour and our seéds, 
for which he pays. The Department helps him with advice and in some cases lends a plough 
or a harrow, and the Agricultural Assistant incharge of the district or a Mukaddam supervises 
and helps in carrying out different operations recommended, 


The results obtained so far from these demonstration plots have been encouraging and 
there is a keen demand for such plots in almost every village where we are known, but for 
lack of trained staff we are unable to kandls more than nearly 5 dozens which have been 
started in the Gurdaspur, Jullundur and Hoshiarpur Districts. 


Mr. Darling, in his last annual report commenting upon these plots, has mentioned 
that these plots have produced from 35 to55 per cent. better crops than their neighbours 
under zamindars’ own cultivation. ‘The results of these demonstration plots during the period 
under report were => J) | ; : eae 


OUTTURN PER ACRE IN MAUNDS. Su 


Name of place, Dislrict.. Seat Crop. 
ae el Cultivator’s Plot. 
Chuheki -.. | Jullundur 9 6 Cotton. 
Chima Lae on a 44 842 Maize. 
Nakodar ape, 5 . | Results reported better but 50 Wheat and 
; not available. 4 cotton é 
Bhenimilwan .. | Gurdaspur... 25 aY, Wheat, . 
Lakhan ~ or a yy 10 10 - 
x hauna jee “4 4 8 “8 _ 
Shahbazpur ses eS ets 12 63°..." iy; 
Babarwal a. . Sag 43 3 rs 
Guintala A ” oes z 5 ” 
' Salehpur ose i ose 16 8 ” 
Nakoaar ce af SLUM GUT ee ees 134 Nil, could not be sown, a 


no GOnserved mois-’ 
ture fof sowing 
seed. 
Shankar a3 by +. | Results reported better but peta ors , | Wheat - and 
nct available. cotton. 


——— ne ee SS 
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The Nakodar plot, of Misar Mela Ram, of wheat was a most successful one as barani 
sowings could not be attempted in the neighbourhood of that place for want of moisture at 
sowing time. There were only three other fields of wheat in the barani area of that place 
within some miles of our plot, and those too were very poor. 


Sale of implements.—The following firms stock the improved implements recommend- 
ed by the Department :— — 


Messrs, Octavius Steel and Co., Lyallpur es» Punjaband Meston ploughs, 


Messrs. Volkart Brothers, Lyallpur and Sargodha ... Raja plough, Spring Toor 
ETS thed Harrow, Chaffcutter, 
Reaper, Hand and Horse 

@ Hoes. 


r 


Messrs. Burn and Co. eee Meston ploughs (not re- 
commended in the pre- 
sence of Ransome’s Mese- 
tons). 


Messrs. Macbeth Brothers of Bombay eo) Peg Toothed Harrows. 


Rut owing to the shipping difficulties created by the war, it has not been possible for them 
to keep up their stocks of implements. This has been a great obstacle ia the way of their rapid 
sale. Prices further have gone up very high and some of the expensive implements have become 
almost beyond the reach of ordinary cultivators. Still the demand for light Meston plough, 
inspite of the fact that its price has been almost trebled since the pre-war days, has always 
been very great, and the inability of the firm to supply these has caused a great disappoint- 
ment. Messrs. Burn and Co., too, though they manufacture these light ploughs locally, have 
not been quite prompt to supply our indents. Their material and finish moreover are poor as 
compared to Ransome’s ploughs and people only buy them because they cannot get the others. . 


Agricultural Associations.—Yhere are five of these associations at Jullundur, Gardagpur, 
Yoshiarpur, Silalkot and Sargodha. There is a proposal to start another in Gujrat. 
These associations are doing good work and the members are getting more and more interest- 
ed in the work. There are now very lively and keen discussions on yarious topics of agricul- 
tural interest ir their meetings. 


Potato storage experiments at Stalkot.—Sialkot is a great potato growing centre and 
most of the supplies for the western districts, especially the big military station of Rawalpindi, 
are met from this place. A couple of years ago it was brought to our notice that seed tubers 
were being spoiled in storage by a moth—which causes.very great damage, that goes as high 
as 70% and in some cases even more. Literature on the subject showed that the pest was 
known in other parts of India too, and storape in pure dry sind was said to have been effee- 
tive against its ravages. It was accordingly decided to try a storage experiment at Sialkot. 
In the first year 8,200 lbs. of tubers were stored in sand to benefit from the experience of 
other places, and as we had no previous experience and were ignorant of the details of 
storage, we were able to save only 46% of the seed, while none of the private storers could show 
half as good results, for none could boast to have savéd 25% even. This encouraged us to 
try further experiments and most of the storers also adopted our method, but unfortunately a 
fungus called Rhizoctonia, which caused rot, appeared and caused considerable damage. This 
year further experiments are being carried out in consultation with the Imperial Mycologist 
to fight both the moth and the rot. The experiment is of very great economic importance, 
for seed worth nearly a lakh is stored here every year. 


Chilianwala seed farm.—Some ten rectangles were given to the Department to start 
a seed farm in the Upper Jhelum Colony but no funds were provided. The land was, there- 
fore, given out on leare to get it levelled and cleared of jungle. 


It bas this year (199-20) been given on Batai, only 3} rectangle having been kept 
under our direct cultivation-to serve as a demonstration to our terants, who ainust use our 
implements and grow our seeds. There are no buildings so far on this farm and the 
tenants are greatly inconvenienced. Sanction, however, has been acc.rded for the construc- 
tion of some temporary huts and the Public Works Department hold out promises of com- 
pleting them before the advent of the winter. 


Rice farm at Kala Shakkaku.—Similarly six rectangles have been made over to the 
Department at Kala Shahkakn for a rice farm with out any funds for starting the farm, for 
which we must wait till the present financial stringency is over. This land too has been- 
given out on lease at Rs. 7-8-0 per killa for a year. 


General —Among other things castor cake for manure and sunnhemp seed for green 
manuring were arranged for and supplied to different places in the Province. 


The demand for all sorts of seed from the farm at Gurdaspur is so great that we shall 
soon have to make some arrangements to meet this demand. I think we must not confine 
ourselves to seeds of wheat and cotton only. but there must be some one centre from where we 
should be able to supply seeds of all kinds of cereals and fodder crops. It is rot very essential 
that there must be seeds of improved: types only, but pure good seeds of the best of local 
types alone would do very well to keep the newly awakened interest in agriculture, 


_ 


— ya 


The services of trained Mukaddams and labourers are in great demand which is a very 
hopeful sign of the desire among the big proprietors to do something practical. But as really 
good men must be sent out, most of the applicants have to be disappointed. Arrangements 
are now being made to train a good number of such men, and during the period under report 
two Mukaddams were trained and sent out. _ 

From the number of enquiries that are made on various topics of agricultural 
interest and applications for all eorts of seeds that are pouring in, it is evident that the exis- 
ie and the work of the Department are appreciated and have seeured the confidence of the 
people. 


A misconception —Some misconception prevails as to the limit and the possibilities of 
the recommendations of the Department. Itis frequently urged that the measutes recom- 
mended are beyond the reach of the cultivating communitys I am afraid it is not clearly 
understood that all improvements in agriculture and better methods of cultivation though 
they will amply repay outlay involve a higher expenditure than the backward and primitive 
methods. Whoever wishes to adopt them must be prepared to put some money into them, ~ 
Even pure and good seed—the easiest way to increase the outturn, must cost more than the 
sweepings from a banya’s shop. The Department cannot work miracles. There must be 
good cattle and good implements to work the land, and sound and healthy seed to put into it. 
It is well to recognise that agriculture like all other business concerns requires some 
eapital.and to improve and develop the business more capital must be introduced. 


Staf—Chandhri Gurdial Singh was transfered to Kabuta farm and his place as Farm 
Manager, Gurdaspur Agricultural Station, was taken by M. Mukhtar Nabi. ‘The former was 
later returned and after a short trial of Chaudhri Allah Ditta, P. Chandan Ram has now been 
sent to Kahuta. This deprives the circle of an old hand and the work in one district must 
‘suffer till some one is available to take his place. 


The staff remains undermanned, and until fully qualified men are available it is little 
good expanding work in other districts. I was given four certificated men last year, but one 
was removed to Hansi Circle, three more have been sent to this circle this year; but these 
fresh men need another two years on our farms to be worth anything. Unfortunately the 
staff given me during these two years does not hold out much promise, | 


T am glad however my staff, rank and file, have done their best. to make the work a 
success. ‘Phe ever-increasing office work has been cheerfully carried on by the office without 
much complaint. Among the Agricaltural Assistants on district work Q. Samiullah deserves 
special mention. He has very creditably managed the heavy colony work and/has made the- 
Department’s activities known to every cultivator, however sluggard and indifferent. 

Dated 22nd August 1919. f FATEH-UD-DIN, 
Dy. Director of Agriculture, 


ist Curcle, Punjab, Gurdasnus: 


$2 DA—500—25-9-19—S5GPP Lahore, 
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APPENDIX. VII. 


- Annual Report of the Deputy Director of Agriculture, Punjab, Hansi, on District 


Work for the year ending 30th June 1919, 


Tux year under report was rather abnormal, there being very little rain except in the month 

of August 1918 and some showers in January 1919. 
The season was very unfavourable for barani crops, both 
kharif and rabi. Late kharif sowings were done, but they altogether failed owing to the 
subsequent dry season. Season was equally unfavourable for barani rabi, though early sown 
grams and rape ripened, and the winter rains were useful for them. 


General, 


There were no serious crop pests, but most of the land in barani “ Ilaqa’? re- 
mained bare for the last year, and grass-hoppers are therefore in abundance, and com- 
plaints have been heard of their damaging the young germinating kharif crops of the 
present year. 


As mentioned in my last year’s report there was practically a cotton seed famine 

as at the sowing time and a great amount of seed was 

sale fo . imported from outside. The sowings were delayed in most 

places owing to the dry season and the shortage of water in the canal. The late sown 

yielded 50 per cent. per acre, or even less, of the normal. Our White Flowered Bhatla 

Selections did well wherever they were sown, and owing to the partial failure of cotton crop 

of 1918 there was great demand for good Desi cotton seed this year again, and the \zamindars 

were very keen on our White Flowered Bhatla Selected cottons. We had only enough seed 

for about 500 acres and this was supplied in 4 selected places to enable us to purchase the pro- 
duce of this crop for seed purposes. 


Amertcan cotton.—As mentioned in my last report American cotton was sown at 
various palces in the districts of Karnal, Ferozepore, Hissar and Rohtak during the last 
year, but the area was, however, small and in scattered places. The yields were satisfactory 
everywhere, and though efforts were made to get premium for the zamindars on their 


crop, yet it was not possible in all cases, the quantities being small and at dislocated 
places. 


As a result of last year’s encouraging experience we have this year distributed enough 
seed to zamindars to sow 8 to 10 thousand acres in the districts of Hissar, Rohtak and 
Karnal. The area in Ferozepore District under this crop during the present year is reported 
to be 30,000 acres, 1 am glad to say that most of the area has been sown in lines, and I 
am greatly obliged to Mr. Jesson, Executive Engineer, Sirhind Canal, Ferozepore, who has 
given great assistance in the introduction of American cotton in his Division, The condition 
of the crop is reported promising. 


A very fair quantity (10,000 maunds) of wheat seed was stored last year for distribution 
WWeioas to zamindars, but owing to the outbreak of influenza 
ifs epidemic at the sowing season of wheat, the zamindars 


- could not purchase and sow it as previously arranged. 


However, about 4,000 acres in the districts of Hissar, Rohtak and Karnal, and between, 
12 and 15 thousand acres in Ferozepore were under our pure types of wheat. 


Punjab 11 continues to be liked on canal-irrigated areas, though the zamindars do not 
earé for its grain, 


®Pusa 12 is liked on the well-irrigated area of Ferozepore. The zamindars of 
Panipat who grew their entire well-irrigated area with this wheat found it difficult to 
control it properly at harvesting times. The size and colour of grain has also deteriorated in 
most cases. % 


8-A has done well both at the farm and with the zamindars. Owing to the very high 
prices of wheat seed this harvesting season, we could not make arrangements to purchase 
and store any very large quantity, the growers have however been advised to store their own 
seed. Some of the banks are also storing wheat seed. 


Rice.—I arranged to get 5 varieties of rice from Central Provinces and they are being © 


tried in Ferozepore District. 
Other crops, 


Sugarcane.—Five varieties of sugarcane were obtained from Gurdaspur and are being 
given a trial. 


Red—rot has been doing tremendous damage to sugarcane crop in the Ferozepore 
District, and an experiment to find out the best way to check it has been started in consulta- 
tion with the Economic Botanist. 


Australian Bajra, Japan Sarson, Lucerne, Rhodes Grass, Groundaut and Castor plant 
are being grown in different parts of my circle. 


re 
©o0 
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Heavy prices have greatly hindered their introduction, and whenever orders were 


received the implements were not procurable. The 
following is, however, a list of implements purchased (or 
ordered) during the year :— . 


Improved Implements. 


Rajah Ploughs a Sct “4 on ~2 
Meston Ploughs oes +e Ye Ree: 123 
Horse Hoes td we ao ces 2 
Hand Hoes pie oan 4 oo a 
Cotton Sowing Drills... fae nee nee 19 
Cotton Hoes m 5 rs Fe 23 
Markers # ce oo see 15 


Demonstrations of Agricultural implements were given at about a dozen different places 
and the zamindars were explained the use of these imple- 
ments. Some demonstrations were given to show the 
sowing of cotton in lines, and its hoeing by means of 
hoes. Over 40 Agricultural implements were lent to the zamindars for varying periods 
and were shifted to other places after trial. Such places were invariably visited by our 
Demonstrators. 


Demonstration of Agricultural imple- 
ments. 


The Demonstration Farm at Jalalabad has been working satisfactorily and its area 

f has been extended. The total expenditure during the 

Demonstration farms and plots. ear was Rs. 4,919-6-0 and the income was Rs. 

5,925-13-6, besides produce worth Rs. 1,500 still lying in the store, thus making the net profit 
over Rs. 2,500. 


The results of Guruharsahai Farm are not so satisfactory, as a good deal of new 
area is being brought under cultivation and the water supply from the tubeewell has 
been irregular. 


Rohtak Demonstration Farm,--This is the first year of this farm and the Agricultural 
Assistant, Hissar, who was also in charge of the District work of Rohtak, Karnal, Ambala and 
Gurgaon districts was looking after this till the middle of December when Sarcop Lall 
relieved him. In spitz of the many initial difficulties by way of accommodation for staff, 
labour and cattle, the higher level of land, etc., we have sowa this kharif 10 acres of cotton and 
the condition of crop is reported good. 


1 may also add that tke last season’s cotton crop at this farm gave a produce of about 
two maunds more per acre than the average of the cotton crop in the district. 


Demonstration plot at Panipat.—The plot was working very satisfactorily and served 
very useful purpose. The owner of the plot who took great interest in Agricultural work 
_ died and we have given it up.. 


Demonstration plot at Bahauddin,—This demonstration plot is working most success- 
fully, all the Agricultural implements are being used and our methods are appreciated. Last 
year there were about 2 acres of sugarcane and 4 acres of American cotton at this place, 
and as a result of success achieved, the owner has this year grown 30 acres of sugarcane 
(which is in excellent condition) and 140 acres of American cotton, and this hag all been 
sown in lines. 


Even the Pachada cultivator is beginning to be converted to better methods of 
Agriculture, 


DARSHAN SINGH, 


Deputy Director of Agriculture, Hansi, Punjab. 
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